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(57) Abstract 

Compounds represented by general formula (T) and nociceptin antagonists containing the compounds [V] as the active ingredient 
wherein R 2 represents optionally hydroxylated lower alkyl, amino, etc.; the ring B represents phenyl, thienyl, etc.; E represents a single 
bond, -0-, -S-, etc.; the ring G represents aryl, a heterocycle, etc.; R 5 represents halogeno, hydroxy, lower alkyl optionally substituted by, for 
example, halogeno, etc.; t is 0 or an integer of from l to 5, provided that when t is 2 to 5, then R 5 s may be the same or different; m is 0 or an 
integer of from 1 to 8; and n is 0 or an integer of from 1 to 4. The compounds [T] exert an analgetic effect on serious pains such as 
postoperative pain via a nociceptin inhibitory action. Utilization of specific amide derivatives including the compounds [T] as nociceptin 
antagonists or analgetic agents. 
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L#V^^#£ LT 1 9 9 3^{d^n~^v^$tLfe*l*2 0 ^jfrfSlfclv?, 19 9 5 

No c i c e p t 

in F Q) h^t%x £*Lfc*3*4 (*1;FEBS Lett., 341, 33-38, 1 
994) (*2 ; F E B S Lett., 347, 284-288, 1994) (*3 ; N a 
ture, 377, 532-535, 1995) (*4 ; S i e n c e , 270, 792 
-794, 1995) 0 

/ ->ir^Vc7)T ^ sm&Jmiftm^^jrJ V^zf*? YXHbZ> D y n o r p h i 

t vxmmftm s^-r^, orl-i ^m-w- 1 <Dm&nm < m^zm^^ ttsnz 

— <£>*y h^l^ — h*7 ^5V^S-r^^©^KtZl < J;5T]g§B— <75S c r a t 

c h i n g , jPjt£fl£^CD b i t i n 1 i c k i n g (S B L) ftWfifeftT* h 

*s m^mn^* v^&vmwmntem^mgm^m^x^z^tmMbfabtZ'o 
5r^5»5)^ m^^<Di^m^ti=-x^\z.m-T^m^m^>h^x\^ (*s ; eu 



4 



WO 99/48492 



PCT/JP99/01462 



r. J. Pharmacol., 321, 9 7, 1997) (*6;J. Biol. Ch 
em., 271, 23642, 1996) (*7; jftg^, 45, 1060-1066, 1 
9 9 6) (*8 ; | 1 8 0111 • tt't^ K^7°f K^y^v?^ A^^l, 11-14, 
1 9 9 Do 

\ A FJ%XfoZ>h%X_hivX\<^Z> (*9 ; J. Neurochemistry, 64, 34 
— 4 0, 1 9 9 5) (*10 ;NeuroReport 7, 3021-3025, 19 
9 6) D 

it^*$ilT^§ (*11 ; Molecular Brain Research, 4 
3, 96-104, 199 6) 0 

£ Lt, 4#HBg6 3-264460 (EP2 7 7 7 9 4 ; BOC Inc.), ^<Z>fl& 

(oitm mpF&^-rmmm t Lxmmsg 62-503030 (us5io 4 8 8 4 ; r 

jVijxi^ ? -c^^tM d^/U, $KMM\tm), WO 96/13485 (EP80 
7 10 5 ; MnM&T.m$i^fc, zf"7*J3r=-^7>?^=.* h) N WO 9 6/119 
30 (Smi thk 1 i ne beecham P. L. C . , ir n V ^-l^^^-W-T > 
#=f~X h)> #HPg5 9-210084 (US4839366; • 
^r>^.oi>y-fe • fc° • T, ^vX?y7>-i?^&f$.mW, WmV%5 4-7 3 7 8 4 
(US4293549 ; 1/^- • 77-7^-^ 77 7l> • ^'y y . y«fy|?. 
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1 ; £a»#^l) , 2-167265 (US501 9574; lt##S^ig36:#^) % 
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(76, 3703-3708, 1956) (tfMM) , HU 3 4 4 7 9 {4 % [ 4 , 

5-c] aryyyf^ GHffilg) ©-^figifra^i LT^r/ 17 >"frf&C9Hfl^} ^{C® 

<£<9f£L<«:T!E (l) 7!;^ (2 0) tc^-f-ii t?fc5„ 
( l ) TfB-j&iS [ 1 ] 
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S ; {6feT^;&/>f /vg ; &&cr flsii J 4 Asit*t*sm ; XA'tf^ism ; &BC7 fr^* 

0 XJ£ 1 7!?^ 5 ©3g&T?fc 5 , t # 2 jft^ 5 ©iftfcS k £ R 5 
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(3) !B^7x-/Htfel5, X2S 
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R\ IB, E x 1G, R 3 , t, m,&U?n{2 (l) fE«<Z>i§ 0 T?ifc<5 0 ) "C 

(6) ^B^^^-z^x^irj^ R 2 ^{S^7/V^f /I^lt'fcS (5) |E«COT 5 

(7) yyftor^ ysau&tenjfcu R 2 ^y ^/^Tfc 9^0^ 



gBrfe57i^l/S©2fiClif5 (6) 15*^75 TO#^X«^±f^$ 

(8) N- (4-7^y-2-^^-6-dr/y^) -2- [(4-xf;U7i 
y^r^) y^vKl ^yX7^ K M.mm.. N- (4-75/-2-^f;W6-^y 
y/t-) -2 - [(2, 4-^nn7x/if:/) y ^/U] ^yXj? K iftjl, N- 
(4-7 5 J- 2-*^/U-6 -*c / -2- (:7^y^>y^/p) -<yX7 3: 

K :£Bfe4tt, N- (4 -75 y- 2 -y 6 -dr/ y/V) -2 - [(4-y 

^^/^y) y^/l^] ^VX7$ K ^mit, N- (4-757-2-^f/V-6- 

=*yy/i-) - 2- [(3, 5 -v*y f;w7i/ =*v) y^/iy] ^yxr? k ifcgfcttu 

N- (4-7^-2-^f/V-6-#; yyl^) -2- [(3, 4-^y h*i/?^S 
=3rV) ^7> K N- (4-7^;-2-^f;V-6-^|j 

^) -2 - [(4 hn7x/dfv') y ^>X7 5 f>\ N- (4-757-2 

-y^/i^-6-dry y/i/) -2 - [(2, 3->>y h^^^^y^v) y^j ^yx 
75 K £gfc£. n- (4-75 y-2-y^/^-6-3ry y/iy> - 2- [(3-y^ 
;^7x/^y) y^/u] ^yX7 5K\ n- (4 -7 5 y - 2 -y ^vu- 6 -dfy y 
A*) -2 - [(3, 5-v^y h*i/7xy*s/) y^viy] ^yX7? K ;M?J&, n- 

(4 -7 5 y - 2 -y 6 -dpy y/P)-2-[(4-7Pn7x/drv') y ^/k] 
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K mtm., n- (4-7^y-2-y^-6-^ ;y ; v) - 2 - [(4 
-Ttf/vyxydfv') y^viyj ^xt^K n- (4-7^-2-^ 

y/u) -2 - [(4-fc KP^f^7x/^^) ^f^]^yX7> K i£ 

IfetfU n- (4-r^y-2-^^/v-6-^y y/^) - 2- [(4-y h^v-y 

i/7x/dri/) y^Vl/J ^X7? K ±&M, N- (4-T^y-2-^^/V-6 
-dry y^) _ 2 _ [(3 _y h^^y ^f) y ^] KyX7^ K N 

- (4-7^/-2->^-6-*;yA/) -2- [(4->7;7x/^) y^- 
A-] ^X7? K jftflllK, N- (4-X^/-2-^/l— 6-* y y,U) -2- 

[(4-y^7xy^-y) y^viy] ^xt% y mmm.. n- (4-7^y-2- 

y^/l—6-dfy y/P) - 2- [(4- h y 7^tn^/U7x/^i/) y^W] ^ 

Xt - K n- (4 -ts; y - 2-y 6 -3r y y ?v) - 2 - [(3 

hn^y^) y^,iy] ^yX7 5K N- (4 -T 5 y - 2 -y ^/U- 

6-^y y/i.) -2- [(2-^fn7x/^y) y^/iyj ^yx7> K i&gfe£ % n 

- (4-r^y-2-y^/u-6-^y yyv) -2- [(4-7th^>7xy^» 

y^VlT] ^yX7^K %mC, N- (4-7^-2-^^-6-^yjJ/V) - 
2- [(2-y h^^y^vO y^^] ^yX7^ K N- (4-75 y 

-2-y^/l— 6-^y yyu) -2 - [(4-7 5/7x7^y) ^X7> 
K N- (4-T^y-2-y^/^-6-dry y/v) -2 - [(3 -y n n 

7x ^^) ^X7-; K i£g£i&, N- (4-75 y-2-y^-e - 

=3py y^) -2- [(4-^/P^-n^^yaf^) y^/tyj ^yX7 5 K N- 

(4-r?y-2-y^/u-6-dey yyp) -2- [(3, 4-^nt 3 7 X /^y) 

^f^^xr^K m.mm., n- (4-7^-2-^^-6-^^) - 

2- [(2-^P7x/^7) y^/v] -<yX7? K i&ggi£, N- U-7^y- 

2-y^/U- 6 _d r y _ 2 _ [(4-^^7^7x7^) y^/U] 

XT - K — JfilfciU N- (4-7 5 y - 2 -y ^vP- 6 -df y y /V) - 2 - [(4 - 
tert-7f^7xy^» y^/P] ^yX7U' i£gt^ N- ( 4 -7^y- 

2-y ^-/u- 6 -dpy y^) -2- (4-t'7xxy^y^f^) ^75 k 
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*£S&&, N — (4 -T 5 J - 6 -dpy Dsls) - 2 - [(4 f Vrfn 

7 = y^/P] ^XT5K N- (4-7^-2-^^-6- 

y/P) -2 - [(4-shP7x/^) y^/KI ^X7> K l£g£i& N N- (4 
-T^y-2-y^/P-6-dr/ -2- [(4-^X3^7*/^^) ^ ^] 

^XT^ K N- (4-T^y-2-y^/P-6-^y V A,) -2- [(4- 

;/n fcVl^^/df^) y^/U] ^yX7; K ^g£i£ N N- (4-7^y-2-y^ 
/v-6-^r/y;v) -2 - [(3 -7;Vtn7i; dpiy) ^fM^vX7U' ^ 
N- (4-T^y-2-y^/l^-6-dry y/U) -2- [(3-MJ7/^n^f 
^37^/3^) y^/U] ^yX7 5K y^-/V 4- [2- {N- (4-T 

* y-2-y^/i^- 6— dfy y /p) xj/w-^-Y/W ^^s^v^^sy] ^&#gfc 

N- C4-T^y-2-y^/b-6-dr7 y /u) - 2- [(4- 3 -K 7l ;^) 
y^/U] ^X7 5K, N- (4-7^-2-^f/U-6-^y/U) -2- (3 

- t°y ^t*v^ ^) ^<yX7 K ttosifiL 4 - [2 - {(4-r?y-2-y 
-T^y-2-y^-6-dfy y/u) _ 2 - [(3-y7/7xy^y) y^/W -< 

>-xrs k m.mm., n- (4-7^y-2-y3vi— e-afy y /V ) _ 2 - [( 4 - 
^y/u7x/3ry) y^viy] ^yX7^ k n- (4-75 y- 2-y^/p 

— 6 -dry y /I/) - 2- [(2-^na-4-xf/i/7 x y^» y^/P] ^yX7^ 
K £gfc£ % N- (4-T?y-2-y^/V-6-dry y 7 v) - 2 - [(4-ynn- 

3-y^^^yari/) y^] -iyX7 s K n- (4-r^y-2-y 

^-6-dfy y/P) -2 - [(2-^nn-4-/^7x/^-y) y =$-;V\ -<^X 

K J&8feig % n— (4 -T5: y-2-y^vu- 6 -dry y/p) -2 - [(4-^^- 

/I^^yd^) y^-yp] ^X7? K, N- (4-7^-2-^^-6-^7 y 
/!-) -2- [(4-^Pn-3-^f^7x/^y) y^viyi ^>X7 5; K\ 4- [2 

- {(4-7^y- 2 -y^-/U— 6 -^y y,^) #/w^E->f/>} ^^sM^df 

mm 4£i64S, n- (4-r^y-2-y^/p-6-^y y/u) -2- [(4- 
t Kn^y^/v^yari/) y^] ^y 7 ^ K iSMLRtm- (4-y^y 
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(17) (1) 73r^ (9) ©VN-rtL^{3:iS«(^T^ Ki§^XteM^±t^ 
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(20) (19) um.v>m.fm&m, RmMmmm^m^mmmm^mmi-^ r 

s e c-^>/^ t e r t-^S, ^^/Pg, ^ y^yf /H, t e r 

»^l< n^mmubm4(Dmmxn^mT^^/umxh'o, r\ r\ r\ 

R\ R'\ R 11 ^R 2 '^vI*5V^TJ:i9^^L<«^^/^^-efe9, R 5 'lzj3^x£ 

-fy/nt>ftl, t e r t -^/^^m^mi? btiZ 0 
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»^L-<i-±^r(DT/^^m^mmm. i JbM4(Dmmxn^mr^^&xh^ 0 

fit e r t h3ri/%/U7$~/l<mT*&Z) 0 

p^^tM^ 1, 2 - (t KnJf^f/V) -ff-n, 
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rflERT/t-^^^siz: iotfji^Tt «tv^f£jar/u=^r->sj ±mj£m 
fcmm, microti y >r n,** ^^(Dmnmz. «t o ttt $ *lt & «t v ^mr^/v 

^A-m, 7"nt>S, /fy^nM, t e r t -^f^I, t Kn^i/^^g, 
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"efcSo R 5 (djoV x >T J: V #f ^ L < fi^ xf-/H, ^PtVH, ^y^nt° 

A'l, t e r t -^/^l, t Ko^i^^/Ug, T± h^-U^^A^^ h V 7^ 

R ^xfR 2 fci&^T J: 19 L < «y ^ y S-e&6 0 

— /vs, 1, 3 -y^v>m-/i^ % 2, 4-7>^x-m, 1, 

T^MJ/Vg. -I'yf^S, 7X^/H, ^/V^—z^S, 7^1/ 
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at5*;ffc£^b£-ea>.5o ^frwi^Httry-^/HE, t^v^/us, fy?^^ t°n 
y /us, ^=/us, ^ y /vs. ? *v y /n, t° 7 y* y /us, t^t/y /us, 
^7yy;vi, ^yy;H, ^y^yy/us, -o-py/us, ^^77=^ 
>yV =• y /us, ^ 5 ^y* y ^ v k y ~/us, t°n y i?=;>s, t° n 

y— /us, t o ^yi/^/ixs, f^v^/us, ^nv^s, ^/u^y^/u-s, yy 
t7fyy=^i, ^t/y^/ui, ^y^rf-y/us, iu^yy=/us, 
y 5 -^ y v?-/H, 4 h - / y #/u^ y y /us, 1 , 3 , 5 - h y r v 5 - 

/US, 2, 3-^tKn^y/77-/H, 5, 6, 7, 8 — ^ h y t Kn ^ y y /u 

5, 5, 6, 7, 8-rF7tKP7^y^;H, 2, 
n-^* [b] *rS VA»m*$&m?t>tlZ> 0 

MGlZZSi/^XtJiz L< fit°y vVuS, -<yy^^=/uSS.IF2, 

/7 7=/H-efc^ J; "9 £f * L < }i 2 , 3-v?tFo^/7 7-;HWo 

SSrfll^i-^M^^g^i 4 ^b^S-efc ^ J; "9 $f ^ l < y y/us, 
-ry=3ryy/us, ^ y ^ t y yv ^ y /n, 5, 6, 7, s-^y? 

tKn^yy/uS, 5, 6, 7, 8 -T h y t Ko T y y v^/uS&tF 2 , 
Fo-iH-y^n^y;? [b] ^y y/usx*&«9, Mtc^^L<tt^y y/us, 5, 

6, 7, 8-fh7t KP7^y^iSt/2, 3-7tFP-lH-7^n^7 

9 [b] apy y/uS-e&5o 

WAtf*/ y/uS-efe§tt, R x ^t^ yST^^^o4{ilc:ff^-r5.r t 
as»*L< N R 2 ^MT/Udr/US7?fci9 75^o2fS:^g^t-5ri7i^f*L<, -N 

T^y nT/Udr/USj ttei%m^3 7bm8m<Dmu^? nT/Udr/U-efe-5, 
yntf/US, iUyn^/^S, V^n^yf/H, V^p^V/V|, ^n^f 
/uS&u^y n ^-y ^/uS^^-fo 
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ffcfft^te, ^^-71^ 5, 6, 7, 8-Th7t Kt2-2-t7^S > 5, 6, 
7, 8-fF7tKn-3-f7«, 1, 2, 3, 4-7 F7t Ko-2-t7 
^■A-ak 5, 6, 7, 8 — ^ h "7 t Kc 2 — 2 — T> h V 7P3£^ 1, 2, 3 - h y fc K 

^GKl&^T^li: L< fct, 5, 6, 7, 8 -7 1 h 7 t Kn - 2 -t7f^Stfc5 a 

titers yltfc^ ftllt LTMWCli^^/H, Ti?^7i^ ^y^/i, 
S % ^^7l^^v-#7W1^7l^ p< h^>777W1wl^ t e r t-^h^^7J7P 

^* K^^Vl-il^ 2, 2, 2 -^^7^^^- 

7l^ t e r t — 7*=3-;V^ -^i/vVvg, p }. n^<>v>/i^ )^^<^ 

fl^i-tt MJ7; y t e r t ^-7^> y /Um. * ^7I^S, 

v 5 /!^ p-^ h^>-<^/U& s t e r t -^S, h y ^7l^S, 7 1 h 7 t Kn 

-To 
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5o »iotra»«L#5 0 tot, ^^©ffiKici^cn^i-^ 

*fc, rjR^jiST^stbS^^j j- t2 _^ [lL Cl »-] 

X^f/VT^y, iy^7VT^>, Mjx^T^y^ hyx^yw.;^.;^ ^ 
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mm. mmm, mmm. f*##K mmnu mm. ^mnu 
m&m, -tirnm. #wm. mmm. mmmmm, ^m^n^ mm 

Tiiy^nv^, ^/^, 7yyy, i^u, mfei-J; 9£e£ik 

»k a^ij, mm, mm, hn-f^ 17/ 

^^^^ lHJJCO. 0 1mgMlg©iit% 1 H 1 iHj^r^lliasiSl^^ttSo 
TIE— #i£ [I] coft:##J<7)^fe^^T(c:^-r o 



Rl 




[I] 
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mA^^-y y (camp s) ©^yyyMfc ^is-f (c 

omb e s) <D*/ V 7y-H>y^- (Friedlander) <Z)^ 

^^MS, V 7/V (Kno r r) y ^-£^fc, --^h^;^- ( N { 

ementowski) / y V ^T^j5r<h<5 £ 1 3&S"C# § 0 

8H£ 1 - 1 




[1-4] 

OCT, R 3 «Btf^coiii9-efc<5, r 2 ' m&mr^^mr^^o , Ytt-hngxtt 
lug 

^JttMt^ [1-3] ^#5rtm5o 
I21g 
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mm 1-1 1 x^i?#^tL6{^# c i - 3 ] epiiM^t^io^ii] 

x., &Uk'fzzbfc£*)tt:&yB [i-4] ^#5;im5o 

ffi^K i tttt, *J -7 ^ =./U=. —y^/um L < v 5 7 1 -/I^zc bi?7 
m&m, Mx.«D o w t h e r m A Fluka) 

®t& 1 ~ 2 




[r _ 5] ^ng CI _ 6] i2ig [I _ 7] 
HIS 

[1-5], T± Nv&T^T^-TtK^DJBET, MT«$-f5rtl: 
&Y)it&W [1-6] 

-2oingT*#f 5 ti5ft^ [1-6] Mtittfy^A, 

^7K{^TLM(^nl^i-5r k\z.£Y)ft&m [1-7] Sr#5^i^T?t5„ 
M£fe 1-3 
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C0 2 Me 




[1-1 1] 

mi Jim. 

[1-8] tit&Qo ci-9] - 1 <nmi TMbmm\zisXM'&-f 

ZZk\z£V)ik&m [i -io] SrtsrtmSo 

i - 3 (DmiTMxmhn^it^ [i-io] &mmi - 1 ^i2ig^^ 

^twLT^bi-S^^^J; <9fb-^#» [i -li] %mzzt&-e%Zo 

mm i - 4 
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[1-15] [1-16] 

it&w [i-i2] t&m&&titm. mmm^mmm^, mmTx^^^^t^m, 

Sfc, ^xxiifij^x (ii) iMi ; Ms-*- h y ^ATk^o^^^fbT^^? 
*ftl-4©»i^n^e,*i5ft^ [1-13] «rB»K ^«rL<«^S. 

t> ^-c^s l^p ^ wtts i t (a !> [i-i4] ^isrtms, 

|3Ig 

»Bfci -4<7)H2 Igtifensft^ii [1-14] &flEl*}&KcK MT\ 
B6«r;ftll;t= hnibtSrtCi?)^ [1-15] ^l5itm5o 
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*fel-4<Z)|S3XST?#fetL5ft^» [1-15] 

MiiTc-rsr t\z£ *)\t&m [i-i6] ^#5rt^f5 0 

«ife 1 - 5 

h5t Kn^ydr/yyj;!j 1 -^n^V- 7 hn>f y*y y vS: 




[1-20] [1-21] 



it&m [1-17] %mmi -4©i3ig^iiat- v^it-r^^t\^^ *> 

«[I-18] Sr#SrtJ&s-e#5„ 

1 - 5 <D% 1 Xetf^fetLS^* [ I - 1 8 ] Id, tfifT7 L-' 5 -i&W 4 % 

^^hy !7A*^&Mv^ifcl3^ JK**^&fr?::£te:«fc0{bS'*& [1-1 
9] ^#5iims o 
1311 
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©£1-50121^?)^^ [I -1 9] Sri^nnpt^v, ^nn* 

N-^^Kfbi-^ri(dj:«9^^ [i-2 0] t^-e#5 Q 
Mfei - 5com3JiUx^^fv^it^m [1-2 0] itv/^z/, *i/u^m<nf% 

ik^m^mm^, Mmr-^^^mtv ^kj&^s r t icj: *Mtg^ [i - 2 i] 

M&c 1-6 




H-22] [1-23] [1-24] 

[1-22] ^^#1 [1-23] (Du^m-mmr, mmmt \^xmt& 

#&<£>il&/W ^ttttM^fsrtti^ [i-24] ^#sri^-et5o 

1 - 7 
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^111 

Mfei - 1 -Qn>bftz>WLz>w%mffi&mb vmhti^it^ ci-25] %r-t 

J&^SrttCitJ^fe [1-26] Sr#S^idS-e#5 0 

M&l - 1 T#6>^^5^f±mSg^mt LT#S>*L5fl^4& [1-25] 
4\ JPffcE L < fSMTT7^^;HfcjS!l i £j£ £-£5 r £ l£ J: 9 [1-27] 

T/V^/vitM t L T fill * ida* $ *i S ^ h ^£ Sr^A"** 5 & ttt * 3~A<mm 
4 — S/^ihi/, ^m^^m— x/K 1, 2-v^ f3ri/^>\ ff7tKn77 
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Jf?3X*i 

mmi-ix-nbti^^^mm^mtvxnbfi^it'a-m [1-2 5] 

V&birzcklz]z«)ik&m [1-28] ^isrtm^o 

it^m [1-2 8] /K — /K /n/VwK ^ywVf©7/P 

= — ^j&'K ^iTT^lT/Vn dr F i R£ $ * 5 r klz£ <0it^m [1-27] 

m&l - 7 ©I 2 IgXIiUS 1 - 7 ©^4 lS-Cl#e>tL§^5 V Wit L 
XmtbHZik-g-yo [1-2 7] ^!I1TT*7^=^^7^ Jitmt^^ 

*tZ>z.bK£*)ik&m [i-2 6] ^rimSo 

!)f)Afois©#ftT, *iTT*ft#* [1-29] t^Miiia *Mt 
[1-3 0] ^#5rtms 0 
&3b\ #M£i -7^^t5{fci» [i -2 5] 1 -zxn^frZik&m [ I 
-11] t^oTfeiv^ 

M&1-8 
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- R 2 




NH 2 



CI — 3 1] 



en 



LT^fenSfl^W [1-3 l] MMitit^nx., ^LK7t^;Hbt5'tlij: 
[I] ^!5rtm 5o 

^^sicim^T. ^t^^t wdi^a!is, Tkmik*}) v Jx&kmm&MLx i> 
a\ m&i - 7x*mhfr&i&&\,^^m£.Mb Lx!#^ti§iM [1-31] ^ 



m&2 
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_.R 4 
H0 2 C— £b ij 

CH] 




— CH 2 -0-f- G -^-(R^t 



» 2-1 

R 4 R* 

Cn-i] [n-2] 

HO-fc4-(R 5 ) t 

— ' R 4 

[n-3] Ji 

Z0 2 C-£B^CH 2 -0-£^-(R5 )t 



[n-4] 

lug 
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^£<0it^m [II- 2] *#S^i:^-c#S 0 



Amit-T h y *7A N TkUffbTJ y ^a^^Sc^Ts MT-»i^ [II- 3] £ 
fcfcJ: t)^^ [II- 4] SrHSiimS. 

y/K 7tf^©TOi;^^;-;l/, 7°n/ , \y — ~?j?;— ;V 



[II- 5] - 4 2 Igi LT^n : tic J; 9 

ik&Vo [II- 6] ^#5itm5 0 



2-2 




[n-5] 



[n-6] 
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£3o 



1111 

ffc^fe [II- 7] Sri^^nopt^^ ^nn^A, 29^fl^3ff % ffy^nnx 

*^m*k*mh&.fo^zzLtKL2LY)ik&® en- 8] s?»5:im5, 

1211 

2 - 3 «z)f i igtfttL^jM [ii- 8] Zlgmzx y $&&m-tz> rtli 

£Vit&%> [ii- 9] ^r^mso 

^^^^ Kttv'TWkt h y !> a t^p^s^i-^ r t id j; x> m.&m&*im-vh 

So 

M&2-4 




11 



[n-7] 



[n-8] 



[n-9] 
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[n-io] [n-11] [n-i.2] 



QO f3Ig HO"^^ HO' 

Cn-i3] [n-i4] [n-15] 

ins 

y/K r-feh^<z>«ttis«cif, Tkmtvrvj** 
AGMt-rhw^ fcrnitxy?^. fcmityj-vi*. *.mti~Yvyj*, fcmik% 

[11-12] ^#5ri^T'§6 0 

mm2-4(Dmi x.nx*&btiz>it&yo [11-12] ^^v, h/i^r.>\ 
fctzzLbiz&yit&m [11-13] m^ims. 

I31g 

m&2--4<Dm2Xm'V&tr>tlZ>{k&®l [11-13] £i£*£l-4©fg4im£[i3 
LT^il^-T S ^ i *9 it&m [11-14] RTF [11-15] Sr^sr^s 
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[fl-16] 



ifitffZiMf/ul©^, [II- 1 6] 2r;**y— /K ^/-/K n- 

^n^V— /K -f y^n/V- /^<^T^3— ^y^, h 

»?!fc3 




(5fc«K £A, IB, R\ R 2 , R\ R 4 S"0«XttH«a5©ii>3"X?feSo) 
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mtV^, lift y OAn^y^J tMl d 7^ K^H5„ 
TXk&m [i] [1] ^:i^5 0 

^©^n^^Sgfjft ; 1, 4 ^ac^/toi— tvI^ 1, 2 - v> ^ h ^ 

[i] Rmt&m cm «^ijco#^t, ^fitse^t 

|g^iJ<hLTtt, N, N' — 2l/tstf—A'i?4 ^ N, N' - n^3^> 

AsliflsiR^ % h\ N, N' — y^c3 \?;Vft}Vi$*/si % h\ l - 
5- /^tVt-) - 3 -^Aofc/M?^ ^ KifeSfeE (EDC) ^W<bti^ Sttfb 

Site, M^Ltlt -<^if>-. ^3e-^>- % df- ^ L->-#^^b7K*^0 

1, 4 — S^-dfU-^ v^n^/i^c— ^vi^ i, 2—^^ F^fv-x^y^ 

#Jx.fc?> fb-B^ [I] Xfij^fe [II] ^hPMftsitT? KH^ft^- 
hnS?rS5t-f-^, £5iM*ffc£^ [I] RXfit^ [II] ^TKifeS^^lTlBS^W 
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■So 

1 - 1 

4., 6-v^75y-2-^w; y 

(Journal of the Am erican Chem 
ical Society, 7 0, 4065, 1948) L7c 0 
Illg 

hT-U K (150. 2g, lmol) & T ir h gfciM ^A' (136. 8g, 1. lmol) 
(D*#S—/U (450ml) f8m\Zfa*_l 7 ^fflttSUiftG L fc„ ^^?r0 o C^^>Lfe 

^ (231. 5g, 93%, *r#fc„ 

Vfifc ^ ^/U (231. 5g, 0. 93mol) LfcD owtherm A (£&j&ft£, 

600ml) {^>fi<5o^n^l fc 0 0^re*B^U^«RiS««ra[ia*-e^Lfco 

fc®U*J&U N- (4 - £ KPdrV-2-^f^-6-^/ y A)T1r^ K(178.3g, 

88%, mm^^) %m^o 

- 1 ©l2Igt1HJifcN- (4-fc 
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T-fe^S; K (lOOg, 0. 46mol) <D (490ml) WfflM \ZLZ?f ^/HSfcBI (75ml, 

0.79mol) %M7t, smnmMM\^t" a £Cfc£t®:£MlU zk (I350ml) l^MfrL 

7 o°ci^nmb7c 0 mmzmm^. mm^s 5%7K^{t:^ h y y^mwt uoomi) & 

JP;t, ^CfcfflWL, N- (4-7 h^-2-^^-6-^yy/V) Tir 
^ =• K (55. 3g, 52%, ^fe^alO ^#fc 0 

#%#ijl - 1 «Z)^3X@T-#btbfcN- (4-7 h^^-2-^f^-6-^ / y 
/l^) T±*% K (55. 6g, 0. 24mol) ^gt^TV^-^A (279. 4g, 3. 62mol) t^l, 
1 3 5°C-C4B#TO^#L7t 0 ^^#J^7K (280ml) (450ml) £flP;l, 

^fc^i^ifM^^L^^ 5% 

Tkg^fc^ h y frATKiTOSraufcrtio £ C£l&J££Mi Uk-C8te#- LfcgL l o o°c-e 

^je^ml, mmit^m (28. 4 g , es%, ^nfe^) 

1-2 

4, 6 - i/7 ? / - 2 - ^ f;v^r / !i y 

5— — hn^Tih^^ (19. 21g, 0. lmol) {^Tirh^ (36.7ml, 0. 5mol) bT>^~ 
TtK (100ml) Jr— Is—Zftpl 0 Ottl 2B#r^PSLfc 0 SJCS^Sr^ 

U 2-7^/^-6-- y ^-4-#/I^>1^ K (18. 30g, 79%) %&tc 0 
I21g 

i - 2 <7>f§ i xmi?#k;frfc 2 - 7 6-=fp^;yy-4 

*tU' (231mg, lmmol) h V V J*X&fc (0.851ml, 1. 2mmol) %M 

X., OlCT*2. 5B#|RHI#Ut 0 ^KJ£^1=M^ SDf?&3WIEUTV^Sf»7K (10ml) 

«EETfl!j»tt*feU 4-T^ 7- 2-7^- 6 -= hndr/ y ^ (I77mg, 87%) £ 
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^3Ig 

- 2 (DW, 2 JLUt mm?- LT# btlf' 4-T%J-2-t 6 - ~ h 

n^r/y^ (337mg, 1. 7mmol) £y^y— (15ml) id^? £-tf:fcf£, 10%/^^ 
V^&im (200mg) ^P^L, ^ig., 3 ^j±7K*»IS^T-e 1 5B#^jf^Lfc 0 
•fe-T^ M^§l3iii§fJL «i££:«JET»aSU mmik-SW) (200mg, 70%) &#7c 0 
1-3 

6 — t 5 y — 2 -y 9^-4 —t^-AsT ?y^yy ^c^ee 
lug 

N- (4-t Kc^r^- 2-^^-6 y/Ix) T^^^ K (4. 32g, 20mmol) 
k'tti'l&.ikV ±s (9.32ml, lOOramol) ^10 OtTl 5 L fc 0 SfSSS"^^ 

nn-2-^^-6-dr/ y AO Tt^U' (6. 85g, crude, 3tfe@#0 £?#fc 0 

-3(7)^1 Xfe-et§^n/ciN-(4-y — 6-^y V /V) 

Tir^^K (4.0g, crude) t 8 5 %AM{t# V V A (6. 6g, lOOmmol) ?>N-y^A 
K (100ml) 7 0°C^3B#r^2 0£«£Lfc o ^Si^M Lfcm. 

H7cm^?ftt»C#/^rS/y ^^V^v^^n-^ ysf^?^— (ynn*/^: ^ 
=85 : 15->^nn*;^ : y ^y— /!✓ : 2 8 %T TtR=85 : 15 : 0. l) 9lt 
SHU N- (2-y^/l— 4-y^/VT^y-6-dry y^) Ti?^ K (255mg, N 
- (4-k Kn3ri/-2-^f^-6-^yy/V) T-fe^^KJ:^ 9.5%) Sr^«fe 

1-3 <?)jj| 2 nmx-nhtifcN- ( 2 - y ^/p- 4 - y f/ur ^ y - 6 - ^ 

yy/W Ti?^ K (248mg, 1. 08mmol) ^6Nli (10ml) *K #Plf&ttffc £-^fc 0 2 
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^Lfd 0 ZiKttmm&m&u mi±t6 oti?Ki§^ mmit^m (202m g , 99. 7%, 

#%M 1-4 

^i&a? 2 xs75M^ 4 jimtem^jcM m^mm, 72, 6 6 5, 1952) & 
nig 

4--hn^yyy N-^-^v-K (10g, 52.5mmol) t&mm (26. 4g, 0. 47mol) 

^« (500ml) i»i i 0°cT-3B#F B iM^L7t o Rjfcm&mzmm Vfctk, 

nn^/^ (50mi x em) ~?tfam&ft'of~ 0 mmm teitimfmu&Wkx-mw^tzM, 
mstr b y ^at^l, mmmm^4 -r $ / y >- (e.o s , 79%, 

1 21s 

1-4 <£>H 1 Xa-e#^»tL^c4 - T >/^yyy (2. 28g, 15. 8mmol) (Dffim. 
(30ml) ^^7K^}t#T, (2.78g, 17.4mmol) %Mx., ^fit'3 0«Uc o 

v?m^/i.ni— 7^/^^p^ % £C/citI£5rMlL4-T^ 7-3-^0^,/ y^ ^. 

'ftTK*^ (4.39 g , 91%) %mti 0 m-hthtcmm^Kmt^, i^mit-rwy 

ZblZ£V^ 4-75y-3-7o^/yy (2.91g, 82%, &f*fe«Nri&) £#/c 0 
^311 

1-4 <Dg| 2 Xg-e#^)tLfc4 - T 5 !)y (2. 90g, 

13mmol) (DMfiim (25ml) J-tK T 6 0 %ffim (1.5ml, 20mmol) %Mz_^ 1 

^r B m^L^ 0 Rj&^&fcTkftTzKllfc-T- h V VJ± (40g) £j!ni££Cfctfcjg£»& 

3--?u^-6-~ b**/ y ^ (l. 65g, 47%, Jtfej&H) £#7c 0 
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##$Jl -4(D%>3 h tlfz 4-757-3 -=. fo^y y > 

(0.82g, 3. 05mmol) <D^f J —;V (30ml) WfcX- 2 5 %JWbMS (0.7ml, 
3. OSmrool) £ 1 0 %^ 7 9 A^ifftfejgj^n £ s ^i&T 6 Bf^ftfeolTC Lfc Q ftfej&Sr 

^Tseii, mmit&m (o.92 g , 94%, i^fes^) &#7c: 0 

1-5 

1, 7-^T> y^yar/yy<7)^ 

Tk^T, rh7t Kn^ydp/yy (24. 4g, 183mmol) ^£H9fc& (80ml) Sr^JrT 
^mZMffiiS*£tc 0 *v^6 0%«l (18ml) ^Ta-FJ:!)iTU *#T3B# 
refits Lfc 0 Sfcl:a[fiT?i 8«pm«H^L^S&, *#TSJ^«r;!k-C*3RU 
3 5 %7K^<bi- h y V -Ufaf&WL&M*. p H 1 2 t L7c 0 ^ n n ^i,-e|Uj Lfcft, 

(isomi) \z.mm&*&T. mm.m (20ml) ^mx.m^vx^tz.^%^M^m\ 

*J&U 7-=fnff7tKn^y^y!Jy iftfilift (7. 18g, 22%) £f#fc 0 

- 5£>H l X^T#6tifc7-n borhyfc Kn>f y^y y v 
(7. 18g, 33mmol) — ~7 \s 5 — 4£ (lOOg, 280mmol) CD 4 %^^-f h U £ A7k^jj£ (1. 5L) 

}d cfc 9 MM L : ^m=r.^-;V= 3 : 2), 7 - ~ h v 4 y * / V > (3. 21g, 

55%) Sr#fc 0 

##«l-5©^2Ig-e#^t7-=hD^ydf/yy ( 2 .38g, 14mmol) 
nn*AA (68ml) m&^m ~ ? n n &&&$gfe (3. 54g, 21mmol) SrflnxLfco ^iST 
2 1 flfPflJf ff LfcfL ^ n n *Ai» "f <0^*Sr!»3l** L N y nn tJv^ A L 
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^t^il, UJ±TM^L 7 hny y^y y y N-^'>K*#fc„ ^hthfc 
I41g 

i -5ol3i^#t>tifc7-= hn^ y^f y y y N-t^K^ h/i- 

3i> (185ml) SSiB^-^^-de^Jfiffcy y (3.5ml, 37mmol) ^^JO^L 9 0 < C^II|RiT"t?Jt ^ 

<(IL«JBETfl|*gLfc„ »'>D^^7^tiYf/77^- (^nn^A: 
Tir h>=3 0 : l) i^^MU i -^nn-7-=fn^y^/ yy (540mg, 
14%) £#fc Q 

-5(D|g4IgT||?)ilfel -ynn-7-— fny ydpy y V(670mg, 
3.21mmol) (D*?;—/V (100ml) II^th^A^ h*VK0 1M»» (6.5ml, 
6.5mmol) $rAPx., 3 l$ffl;lmftiB% Lfcfifc, ^JETMItUfc 0 M^g^^^/^fd^l 

J/!/*W7A^DV h^77^- (^on^A : T-f? h>=3 0:1) fcj: V) 
fit, 1 -y h^ry- 7-~ h^y y^y y y (530mg, 81%) £r#fc„ 

-5©l5lSt*#Wci-^ hny y^y y >(530m g , 

2.60mmol) ^iTy*" 1 ?^ (3g, 39. Ommol) (DU^^J^: 1 3 5 °C~X: 4 BtP^CSJf 

bfc 0 Sl?g£"y y jJtf/VjjJ 1*7 y — (^^r^y : f^rn^yi/= 2 : 3) 

(^'I'ilU 1 -T 5 /- 7-- hny y^y y y (246mg, 50%) £#fc 0 
I71g 

-5<DM6X^-e#^ttfci -T5: y- 7-= fny y^y y ^(246mg, 
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1. 3mmol) RXf 5 V J^MM (lOOmg) (D * ? / — ;V (100ml) 

'MB^mwmnTxsmmmwLfc hmzmmm. mm^mmrm 

asu mmit&m (203m g , 99%) &mc 0 

1-6 

7, 9-^7^-1, 2, 3, 4-rf7t KnT^y^y©^ 

5 -~ bnry h7- P~ MJ/l^ (1.63g, lOmmol) t */9 n^*^-; ^ Qo. 3 ml, 
lOOmmol) <7)M^i-i£te«n v (1. 36g, lOmmol) ^UUK., 2 0 ^fffWPH&t^C Lfc 0 ^ 
filcllfcl, g^3L^T*#5RU ^^tritSUfco IS^lJEitL, 
^fe?ft^»{c:^no^7i.i,^ n x.f Co tcfcffeKitt, «J±T8 0°ct 
^Lfc 0 r<D@fr (1.56 g ) %g£®te^i^ 1 NtK^-t- h y !7^*^re#-|RU 

-7>;y-7-^hn-i, 2, 3, 4-f h7tKn7^y^y (8io mg , 33%) £ 

I2I@ 

##^|l-6(7)^lXS-e#^>tT,fc9-T^y-7-nhn-l, 2, 3, 4~T 
h7tKP7^y^y (773mg, 3. 18mmol) ^7F7tKQ77y (5ml) ^x^;^- 

(5mi) (Dm&mmcmmz^. 5%^y^^M,i^m (soomg) ^n^fca, m., 

*>. ^Hfc-g^ (665mg, 98%) £ LTf#7t 0 

#%#| 2-1 

o-h/w^ ^^/^ (15. og, 0. imol) (Dvsmtmm (200ml) m^-, n-^ 

p-e^v-W^ K (is. 7g, 0. imol) ti®g£ffc^yV/^ (ft^S) &j]Uz.^ 2mm 
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##W 2 - 1 1 a - /o^- o - h/W/^ y^/V(2.29g, 

lOmmol) hA-^=$-jV7^J—j\, (1. 28g, 10. 5mmol) ©^f^*;^7 ^ K (50ml) 

mwtKm.m*w^ a is g , 30mmoi) ^nx, 1 oo°cxi^mmmmwLtz 0 
u-B-^^mm^^/^ (loomi) {^ax-TK^i^wp^mTk-e-st^Lfco mmm^m^- h 

7 ' (^f*^ : @£^n^v^= 100 ; 5) ICJ; >9 fitM U 2- [(4-xf;P7 
3iy=¥V) ^^/V (l.96g, 73%) Sr^fco 

#%#J2- lCOm2HUX-nhtbf^2- l{4-^/V7^j3cis) *?-;V\ 
SI ^^/l^ (l.96g, 7. 3mmol) <D^# y — (20ml) Ig^Kl 2 N*Ms# W 
jfc (11ml, 21.8mmol) SrjJDx., 2 Bf Lfc Q (70ml) £. 

(5ml) £Cfcfc®£r«J&U TK-egfe^L/^o #<b*Lfe@ft:£»± 

ft«b«JH^* (1.75g, 94%, fife^D 3rf#fc 0 
2-2 

2 - y t3 n - 4 — =c^-;vy 7 — /KZ>£-J5fc 

4-^^;V7^;—;v (25. 4g, 0. 21mol) £ ]} /V (18. 5ml, 0. 23mol) © 

ffl^i (40ml) 7ox;x»3mmMmm>¥£isfzo s^m^^pp*;^ 

ig§:V!J*W7A^Pvbf77>f- (^^rf">- : B^m^/ix = 9 : 1) {dj: 
9*£SIU 2-^pd-4 -iWiy-yV (25. lg, 77%) %%tz. 0 
2-3 

HIS 

T — y— As (3.3ml, 30mmol) 07 f 7 # n O u > (30ml) ?«i£yyv^A^ 
^MtK#3 (5.75g, 33mmol) ^Mk^ 1 4 5°CX> 1 8 9$fBUJamtifcL1t 0 Ki£i^#> 
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(^arij-> : mm^^^= 1 : l) id £ 9 IS $g U ^Hfc^^^V-g^ 
m^/^h 2 ^f^ffl U 4 -^^/U^/^Tjx^/l^T^y— /V (505mg, 9%, M&3£ 

###| 2-3 1 4 - ^ y-^ (505mg, 

2.7mraol) \Z. 4 8 %^k7K*7k (3ml) ^Dx., 1 0 B^PWff&itific L fc 0 KfcU^m^ 

BE^£L^H^% (256mg, 55%, ^fe^) £#fc 0 # btLfe^#J(»^<^* 
###1 2-4 

2- [(5 — <^y^7=/^^">) p^A] g?S#Sfe ^Rtf 2 - [(2, 3 

llll 

4- (^^v 5 /^^^) yz^J — /V(10. Olg, 50mmol) £^n^eTi? FT^f'fc K v 5 
xf/PTt^-^ (7.52ml, 50mmol) ©y^f/WW7? K (lOOml) MW^MmX 
Vt>J* (I0.37g, 75mmol) ^Bx., 1 7 0 °C(Zl^Pi*l Lfe 0 2 . 5 ^m^UKM Lfc G 

^^^ct-^hr^y^— (^^r1h>- : g^rr^/l^ 9 : 1) J; *3 ffi $|J U 2- [4 
- {^iy/V^iy) 7x7Jf->] Tir hT^ft K v^^/KTir^-A (ll.902g, 
75%, mm&mtf:®)) £r#fc Q 
I2IS 

2 - 4 ©I 1 Igtli^tlfc 2 - [4- (-^vVW^v-) 7i7^y] T 
t hT^r t K ^xf/VJt^-TU (3. 16g, lOmmol) i^y !Jy|g (3. 16g) £h 
(30ml) 4> n i0 0t«Lfc c 4 0£H§, Itl^ILfc. 
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4^y*^7A^Pvhf77-f- (^^I^V : I^^9VU= 2 0 : 1) {^J; 5 
5- (-^vVl'^v') ^y/77> (l.032g, 46%, ^jtfeffi^) 

#%^J2-4©^2XST?#bttfc5- (^^/lo^v-) ^^yTy^-y (l.02g, 
4. 55mmol) 7 — /l^ (5ml) tg^^^-A- (5ml) ©ffi£-j&fft»£ig#£-£\ 5 %;< 

7WJ*mm (500mg) £rftl;i, ^SJ±T'7K»^Lfc 0 2 t$m&&j&m$:± 5 J h 
fiKSU atiKSrifcJGEaMtLfca 3£*£$r S?* fWM7 ^ K (20ml) (c*gfl?$i±\ a 
_ ^ pi& - o - hAMV^ 7^/^ (l.042g, 4.5511111101), ^^U^A (1. 26g, 
9. lOmmol) &Mz^ 1. 2 5 P$ffi 1 0 0 °CT*Mm Lfc G iifclLfcft, KJ&KSrTki: 

F7"77^- (-^l^ : g^^5Vl^= 9 : l) Z k \Z £ V , 2- [(5 

-^^y^^^/lx^i/) y^P/V] gc,S#@£ (352mg, 27%, 6£J£b b 0 ) t 2 

- [(2, 3-^tKD^/77^-5-^;mi/) §£&#S& 7 ^-A* 

(220mg, 17%, Sr#fco 

N- (4-75/-2-^f^-6-dfy!;/U) -2- [(4 -ai^A^* y 
#tf?j2-if#f>tifc2- C(4-3i^7*y^^) y^/v] ^S#S6 (l. I3g, 

4.4mmol) O^nn^ (20ml) mm^mtJr*^ V ^ (0.6ml, 6. 8mmol) SriPx., 

(20ml) t 1-1 ~C# b frit 4, 6 - v>X 7 - 2 - 7 ^A-^ 7 V > (623mg, 

4mmol) SrAD^L, 1 0 # Lfc 0 K^^JCI^tK*^- h 17 *i»7M5§tf££r 
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^.ztz.tm^mw\^tz. a nbnfcmfo&tommfcmmismMik&w a.oeg, 59%, m 
&ntc 0 

TC^Ifttif C 26 H 25 N 3 0 2 • HC 1 

Mg&iM ; C : 69. 71%, H : 5. 85%, N : 9. 38% 

Mfci& ; C : 69. 77%, H : 5. 78%, N : 9. 41% 
JAM. : 235°C 
MMW 13 1 

N- (4 — T 5; 7 - 2 - t Kn^V^^/V- 6 / y /l^) — 2 - [(4-^f/I/7 

lug 

y >- (6.91g, 50mmol) ^ Tt^^y ^^/U^y^^^ ^x^f/^ 
(7.82g, 55mmol) <D * ? J — /V (lOOml) ^5:2 4. 5 m$mWmWt Lfc D 
^iML, -P#gLfc 0 ^Cfcl^SrMtU 2- [(4--hn7x^) T 
^ 7 ] -2-^y-^ v?^^-/^^^/^ (6.43g, 46%, M&ffiMi) ^fffCo 

ABiftil^LfcD o w t h e r m A (M^fJI^,, 30ml) ('HJ&M 13 1 £>H 1 X 
^7:1t6;tx/h2 - [(4-^Fp7i^) 7?/] - 2 --7^^-^ v^^/loi^ 
TVV (6.32g, 22.6mmol) ^r^ft-^O 5 ^^^T^B^fc 0 2 5 #PM^51"/)fc Lfc^ S 
^^lfitILfc 0 ^-r/K*tl?L, £Cfc*M£i!li®Lf:: 0 tf^Hfcm^^ 
y^y — /H^H^Lfc^ MlU 1, 4-^tFn-6-=Fn-4-t^y-2 
-^7 y ^U>Vif^WL*=5-7V=c^}V (4. 75g, 85%, ^#fCo 
SB 31*1 

MMMl 3 1 CD^2Xa-ef*6tl,7cl, 4-v^t KP-6-- Fp-4-^7- 
2 -^r7 y ^/^^-t^/I/ (3. 72 g , l5mmol) <^Tir h — h V /l» (50ml) 

l«l^yv'7y|^nn7/V^;V (1.30ml, 15mol) ^rjJD^ x 1 P#P^0B31^ L 
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■bfcmwL&Mx., mmzitit&* ^fmm^mm.Ltc 0 ij±T8ot«L4-r> 

i U -2-^/ y ^#Astf^&*^A>3cx-FA'(DlRm&&J&£ l (3. 23g) £ 

i4ig 

Bifiiflli 3 i^3x@t?#t>tLfc4-r^y-6-=hn-2-^ / y 

^Bfe^^rt^^-A'toaie* (494mg) i5%^°7^^^i (500mg) (£>m^y— 
(10ml) Siffitrtfi, SfJE-eTK^^WLfeo 2. 5^B5«ldSJiS?0t5S:'fe7^ hSgifiL 
fc 0 «tf£3r«£ESI>MgU 4, 6-^T?;-2-^; y ^77 ^SM^/usl^tvu 
<DmL&Ma (275mg, Itfe^^c®^) £#fco ^^^JfitSJ^-TZfeO^JcKi^ffiV^fe,, 
I51g 

H;teM i 3 i (Dm 4 ig-e# b^fc 4, 6-^7^/-2-^yy ^/u-^bm 

^/l^^T/i^ffi^ffc^ (270mg) i#%M2-l £|f3«IK:LT#£>;Jxfc2- C(4- 
^f^7i/^i/) ^/V] ^&#gfe (363rag, 1. 5mmol) «£ 9 Hit^iJ 1 t l^^li^ LT 
75 K$g-a-rsr £idi;9> N- (4-r^/-2-^f^;^;v-6-^y 
UA') -2- [(4 -pt^Vl^^cy'^) ^^/W] -<yX7 5 K (I75mg, 1, 4-v 5 
t Kn-6 — ~ h P - 4 -^-dry- ^jJAstfl/m* =^/U^^y^/UX V 

17%) mifriitftfe. 

3 1 <59^5XS-C#btLfcN- (4-757-2-^ y*r*y%;V^=.;V- 

6-^eyy/p) -2 - [(4 -p« ^n*?^ ; ^v-) ^yX7 5 K (I70mg, 

0.385mmol) OrF7t Kn77> (10ml) ^(^tR^T. T/U=f^ac^, T^h^t 
KoiS^^y^ 1 ?^ (42mg, 1.927mmol) Sr^MToAlljfcifco 10Mt?£tMtItf 

^/H^?£-£, 4Nifi»^^>fl9E»t (0.5ml) £ £ (Cj; 9 

$-frfd 0 £tf>i£:£r*8iU «JEET, 8 0tt?ft|$^ *Wffc£-1fe (I16mg, 67%, & 
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1-1^^1-6 tmm^^%hntzM\^< nmm^r $ /w.mt&m 

MMffl l^V<m 3 It ^filfc^K: J; 19 mt&M 2-130 RXf 132© 
^1609 13 3 N — (4 -T ^ 7 - 2—*?-/ls— 6 J JJ /U) - 2 - [(4-^^/^ 

^Jfa#l 1 ^ra*R{^LT#^^fcN- (4-r^y-2-^^-6-^yy^) - 
2- [(4 -^=5-;v-7^; fT-As] ^X7?K ^Sti^m^ (24. Og, 

53. 7mmol) [C^^y— /V (120ml) Mix., 55-60^^^.^ Lfc 0 £<Z>tgi££itia 
U 55~60°C^Pi*^T, mm^A (120ml) SrifiTLfco r©S«l:IfitT» 
2r$C?£ t, £ C/cftjfg^iJii® Lfc 0 # £>*Lfc@#;&r 1 mmHg, 60°C-C 3 0 P^M^S £ £ 
Kl.fct>, ikMit&m (22. 6g, 94%, Mfe^tfl) £#fc 0 

7C*5>#f C 26 H 25 N 3 0 2 • HC 1 -H 2 0 
at^jlS ; C : 67. 02%, H : 6. 06%, N : 9. 02% 
; C : 66. 64%, H : 6. 06%, N : 8. 99% 

MM : 130t 
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MA 



1HNMR (S) 



£E2L 



MS 




235t: 



DMSO-d6300MHz 
L10(3H t tJ=7.7Hz) 

2.48(2H,qJ=7.7Hz) 

2.59(3H,s) 

5.30(2H,s) 

6.61 (lH,s) 

6.84(2H,dJ=8.6Hz) 

7.05(2H,dJ=8.6Hz) 

7.48-7.69(4H4n) 

7.94(2H,s) 

8.66(2H,br.s) 

8.74(lH,s) 

10.86(1 H,s) 

13.93(lH,br.s) 



FAB- 

447[M-H+ 

(3) 



DMSCW6300MHz 




CI 



262T3 




245- 
246 C 



•HCI 



DMSOd6,300MHz 
2 39(3H, s) 
5.33(2H, s) 
6.60(1 H, s) 
6.87-6.95(3H, m) 
7.21-7.26(2H, m) 
7.51-7/70(4H, m) 
7.93(2H, s) 
8.66(2H, br.s) 
8.75(1 H, $) 



FAB- 

418 (M-Hl- 
(83) 

367 (100) 
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mm 



1H NMR (S) ppm 



MS 




276X: 



DMSO-d6300MHz 
2.59(3H, s) 
3.65(3H, s) 
5.27(2H t s) 
6.60(1 H, s) 
6.77-6.89(4H, m) 
7.48-7.68(4H, m) 
7.88-7.96(2H, m) 
8.70(2H, br.s) 
8.74(1H, s) 
10.85(1 H t s) 
13.78(1 H, s) 



FAB- 

448 [M-H] 
(65) 
367(100) 



DMSO-d6,300MHz 




265 C 



DMSO-d6300MHz 




270t: 
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3 







■A 


1H NMR (£) ppm 


! MS 








DMSO-d6300MHz 




7 




i48r 












DMSOd6300MHz 




8 


1 H f II 
HCl 


i96r 






9 


6k 




DMSO-d6300MHz 

2.20(3H,s) 

2.40(3H,s) 

5.31 (2H,s) 

6.45(3H,s) 

6.70-6.76(3H,m) 

7.11(lH,U=7.2Hz) 

7.47-7.57(4H,m) 

7,62-7.64(2Hjn) 

8.39(lH,s) 

10.51(lH,s) 


FAB+ 
398 

[M+H+J 
(100) 
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4 









1H NMR (8) ppm 


MS 


10 






DMSO-d6,300MHz 

2.59(3H,s) 

3.62(6H,s) 

5.29(2H,s) 

6.04-6.08(3H,m) 

6.60(1 H,s) 

7.49-7.69(4H,m) 

7.89-7.97(2H,m) 

8.65(2H,br.s) 

8.76(lH,dJ=1.5Hz) 

10.85(1 H,s) 

13.74(lH,br.s) 


FAB- 

479JM-H+I 

(2) 


H 


•HCI 


245 r 


DMSO-d6300MHz 
259(3H, s) 
5.33(2H, s) 
639(3H, s) 
6.95(2H, d,J=8.9Hz) 
7.27(2H t d, J=8.9Hz) 
7.49-7.70(4H, m) 
7.85-7.95(2H, m) 
8.67(2H, br.s) 
8.73(IH, s) 


FAB 

454 [M-H]- 
(50) 

453 (27) 
452 (78) 
416(100) 


12 


"j*"2 H Jj Jj Jj^ 

•HCI 


270t: 


DMSO-d6300MHz 
2.47(3H, s) 
2.58(3H, s) 
5.44(2H, s) 
6.59(1H, s) 
7.03(2H, d, J=8.9Hz) 
730-7.71(4H, m) 
7.81-7.94(4H, m) 
8.65(2H, br.s) 
8.72(1 H. s) 
I0.88(1H, s) 
13.66(1H, s) 


FAB- 

460 [M-H]- 
(18) 

459(100) 
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:5 









1H NMR U) ppm 


MS 


13 


AyvW 

•HCI ^) 
OH 

&&&& 


183.0- 
I84.0t: 


DMSO-d6,300MHz 

2.58(3H,s) 

5.22(2H,s) 

6.59(1 H,s) 

6.61(2H,dJ=9.6Hz) 

6.76(2RdJ=9.6Hz) 

7.50-7.65(4H,m) 

7.89-7.99(2Rm) 

8.59(2H,br.s) 

8.74(1 H T s) 

8.94(1 H,s) 

10.83(1 H,s) 

13.78(lH,br.s) 




14 


He, ri 


210.0— 
212.0*0 


DMSOd6,300MHz 

2.59(3H,s) 

5.05(2H,s) 

5.28(2H,s) 

6.60(1 H,s) 

6.88(4H,s) 

7.50-7.69(4H,m) 

7.93(2H,s) 

8.61 (2H,s) 

8.73(1 H,s) 

1 0.86(1 H,s) 

13.91(lH,br.s) 


FAB- j 

479[M-H+] 
(3) 








DMSO-d6,300MHz 




15 


•HCI 


224t 
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MA 



1H NMR (S) ppm 



MS 



DMSO-d6,300MHz 



16 




286*0 



HCI 



17 




255 r 



DMSO-d6.300MHz 
2.18(3H, s) 
2.59(3H, s) 
5.29(2H, s) 
6.60(1H, s) 
6.82(2H, d,J=8.4Hz) 
7.02(2H, d, J=8.4Hz) 
7.48-7.88(6H, m) 
8.66<2H, br.s) 
8.74(1H, s) 
10.85(1 H, s) 
13.8K1H, s) 



FAB- 

432 [M-HJ- 
(8) 

107 (100) 



NH 5 



18 




•HCI 



220*0 



DMSOd6,300MHz 
2.60(3H, s) 
5.44(2H, s) 
6.61(1H, s) 
7.13(2H,d, J=8.7Hz) 
7J3-7.72(6H, m) 
7.95(2H, s) 
8.69(2H, br.s) 
8.72(1H, s) 



FAB- 



486 [M-H]- 
(7) 

161 (100) 
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7 









1H NMR (S) ppm 








245 r 


DMSO-d6,300MHz 
2.59(3H ? s) 
5.48(2H, s) 
6.59(IH, s) 
7.44-7.77(8H, m) 
7.84-7.93(2H, m) 
8.65(2H, br.s) 
8.73(1 H, s) 




i 20 


IM O 

•HCI ^Ji 


200.0 — 
203.01C 


DMSO-d6300MHz 

2,60(3H,s) 

5.55(2H,s) 

6.62(lH,s) 

7.10(lH,t r J=8.2Hz) 

7.42(1 H,d r J=8.2Hz) 

7.55-7.86(6H t m) 

7.95(2H,s) 

8.73(2H,br.s) 

8.74(1 H,s) 

10.91 (lH,s) 

13.99(lH,br.s) 


FAB 

464[M-H+J 
(4) 


21 




154.0— 

iss.or: 


DMSOd6,300MHz 

2.21 (3H,s) 

2.59(3H,s) 

5.33(2H,s) 

6.60(1 H,s) 

6.93-7.00(4H,m) 

7.50-7.70(4H ? m) 

7.90(1 H,dJ=9-2Hz) 

7.94(1 H,dJ=9.2Hz) j 

8.63(2H,br.s) 

8.74(1 H,s) 

10.87(1 H,s) 

13.85(lH,br.s) 


FAB- 

4771M-H+] 
(1) 
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8 









1H NMR (8) ppm 


MS 


22 


•hci Qr 


148.0- 
149.01C 


DMSO-d6300MHz 

2.59(3H > s) 

3.65(3H,s) 

5.32(2H,s) 

6.60(1 H,s) 

6.82-6.98(4Hjn) 

7.51-7.58(2H,in) 

7.66-7.71 (2H,m) 

7.95(2H,s) 

8.65(2H,br.s) 

8.75(1H >S ) 

10.87(1 H,s) 

13.80(1 H,br.s) 


FAB* 

449[M-H+] 
(4) 








DMSO-d6300MHz 




23 


•2 HCI 


237 1: 






24 




147.0- 
149.0T: 


DMSOd6300MHz 
2.59(3H,s) 
5.36(2H,s) 
6.60(1 H,s) 
6.90-6.99(3H4n) 
7.22-7.28(1 Hon) 
7J50-7.71(4H,m) 
7.89-7.92(2H>m) 
8.61(2H,br.s) 
8.73(1 H,s) 
10.86(1 H,s) 
13.85(lH,br.s) 


FAB- 

455[M-H+] 
(5) 



56 



WO 99/48492 



PCT/JP99/01462 



9 



mm 






1H NMR (5) ppm 


MS 


25 


I H 

if 

•HCI Cj 
F 


146.0- 
148.0t: 


DMSOd6300MHz 

2.59<3H,s) 

5.31(2H,s) 

6.60(1 H,s) 

6.93-7.09(4H,m) 

7.49-7.70(4Rm) 

7.87-7.95<2H,m) 

8.61(2H t br.s) 

8.73(lH,s) 

10.85(1 H.s) 

13.80(lH,br.s) 


FAB- 

437rM~H+] 
(3) 








DMSO-d6300MHz 




26 


► HCI 


223 t 












DMSO-d6300MHz 




27 


•HCI & 


i65r 







57 



WO 99/48492 
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10 







it* 


1H NMR (8) ppm 


MS 








DMSO-d6300MHz 




28 


^ H f fl I 

*^ N 0 
•2HCI 


233 r 












DMSO-d6,300MHz 




29 


• HCI 


268 r 












DMSO-d6,300MHz 




30 


•HCI 


268 C 







58 



WO 99/48492 



PCT/JP99/01462 




DMSO-d6,300MHz 




59 



WO 99/48492 



PCT/JP99/01462 



$12 







MA 


1H NMR U) ppm 


MS 


34 


A-vW 

•HCI LjJ 


140.0- 
142.0r 


DMSO-d6300MHz 

0.83(3H,tJ=7.4Hz) 

1.48(2H,qJ=7.4Hz) 

2.42(2H,U=7.4Hz) 

2.60(3H,s) 

5.30(2H,s) 

6.61 (lH,s) 

6.84(2H,dJ=8.5Hz) 

7.02(2H,dJ=8.5Hz) 

7.50-7.69(4H,m) 

7.95(2H,s) 

8.68(2H,br.s) 

8.74(lH,s) 

10.87(1 H,s) 

1 4.01(1 H,br.s) 


FAB- 

461[M-H+] 
(6) 








DMSO-d6300MHz 




35 


•HCI 


255 1: 












DMSO-d6,300MHz 




36 


• HCI 


253 r 







60 



WO 99/48492 



PCT/JP99/01462 



:13 



1H NMR (a) ppm 



MS 



DMSO-d6,300MHz 



37 




262r 



HCI 



38 




148.0- 



DMSO-d6 

2.39(3H,s) 

5.33(2H,s) 

6.39(2H,br.s) 

6.44(lH,s) 

6.81(2H,dJ=8.8Hz) 

7.49-7.67(8H,m) 

8.36(lH,s) 

10.49(1 H,s) 



FAB+ 

510[M+H+ 
(100) 



39 




207 r 



DMSO-d6,300MHz 
2.59(3H, s) 
5.53(2H, s) 
6.60UH, s) 
7.52-773(4H, m) 
7.85-7.94(3H, m) 
8.35(1 H, in) 
8.54(1 H, s) 
8.68(2H, br.s) 
8.72(1H, s) 
10.91 (1H, s) 
1 3.94(1 H, s) 



FAB- 

419 [M-H]- 

(6) 

367 (100) 



61 



WO 99/48492 
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14 









1H NMR (a) ppm 


MS 








DMSO-d6,300MHz 




40 


JL. J^. 1 o L J*^ Jl 

•HCI 


225*0 












DMSO-d6,300MHz 




41 


• HCI 


i95t: 






42 


J<$ o L 

CI 


150.0- 
152.0X3 


DMSO-d6 
2.19(3H.s) 
2.60(3H,s) 
532<2H,s) 
6.61(lH,s) 

6.79(1 H,ddJ=2.9,8.7Hz) 

6.92(lH,dJ=2.9Hz) 

7.22(1 H,dJ=8.7Hz) 

7.52-7.69(4Han) 

7.93(2H,s) 

8.71(2H,br.s) 

8,74(1 H,s) 

10.90(lH,s) 

13.91(lH,s) 





62 
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^15 





1 «JfcS:/'tt« • *£ Atttt* 




1H NMR (S) ppm 


MS 


43 


• hci 


159.0- 

i6o.or 


DMS0-d6 

2.19(3H,s) 

2.60(3H,s) 

5.40(2H,s) 

6.61 (lH t s) 

7.05(2H,s) 

7.20(lH,s) 

7.53-7.61 (2Hjn) 

7.69-7.73(2H,m) 

7_95(2H,s) 

8.66(2H,br.s) 

8.75(lH,s) 

10.89(1 H,s) 

13.98(lH,br.s) 




44 


NHr, 

/^.A^ o L i 

^ N O 


96.0- 
98.013 


DMSO-d6 

1.11 (3^=7. 6Hz) 

2.41 (3*U) 

2.50(2H,qJ=7.6Hz) 

5.30(2H,s) 

6.45(lH,s) 

6.56(2H,br.s) 

6.86(2H,dJ=8.6Hz) 

7.06(2H,<U=8.6Hz) 

7.48-7^5(2H,m) 

7.62-7.67(4H,m) 

8.41 (lH,s) 

10.5(lH,s) 


FAB+ 
411 

[M+H+] 
(100) 


45 


J^^ssJ O k 
N O 

<X 

CI 




DMSO-d6 

2.21 (3H t S) 

2.40(3H,s) 

5.32(2H,s) 

6.44(2H f br.s) 

6.81 (1 H,dd J=2.7,8.6Hz) 

6.95(1 H,djr=2.7Hz) 

7.24(lHXU=8.6Hz) 

7.47-7.67(6Hgm) 

8.38(lH,s) 

10.5(lH,br.s) 


FAB+ 

432[M] 
(100) 
433[M+1J 
(&\\ 



63 
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16 







it* 


1H NMR (a) ppm 


MS 


46 


•HCI 


258 t 


DMSOd6300MHz 
2.00(3H, s) 
2.59(3H, s) 
4.94(2H t s) 
5.34(2H, s) 
6.60(1 H, s) 
6.93(2H, d, J=8.6Hz) 
7.24(2H, d, J=8.6Hz) 
7.49-7.90(2H, m) 
7.85-7.96(2H, m) 
8.63(2H, br.s) 
8.74(1H, s) 


FAB- 

490 [M-Hi- 

(87) 

454(100) | 


47 


•HCI 


273*C 


DMSO-d6,300MHz 
2.58(3H, s) 
4.36(2R d, J=5.2Hz) 
5.02(1 H, t, J=5.2Hz) 
5.32(2H, s) 
6.59(1 H, s) 
6.88(2H, d t J=8.6Hz) 
7.I6(2H, d, J=8.6Hz) 
7.49-7 .70(4H, m) 
7.85-7.98(4H, m) 
8.67(2H, Br.s) 
8.75(1H, s) 


FAB- 

412 [M-H]- 
(100) 


48 




154.0- 
156.0X: 


DMSO-d6^00MHz 
2.59(3H,s) 
5.46(2H,s) 
6.59(1 H,s) 
7.13-7.80(1 IH411) 
7.91-7.95(2H.m) 
8.67(2H,br.s) 
8.75(1 H,s) 
10.91(1 H,s) 
14.01 (IRbr.s) 


FAB- 

469[M-H+] 
(2) 



64 
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17 



■no 


1 flHfo£/tttt • Jftgfc** 


■A 


1H NMR (3) ppm 


MS 


49 


•hc, r) 

CI 


247.0- 
249.013 


DMSO-d6 

1.32(3H,tJ=7.7Hz) 

2.89(2H,qJ=7.7Hz) 

5.34(2H,s) 

6.66(1 H,s) 

6.96(2H,dJ=9.2Hz) 

7J26(2H T dJ=8.8Hz) 

7.49-7.71 (4H,m) 

7.95(1 H,dJ=8.8Hz) 

7.99(lH,dJ=9.2Hz) 

8.72(2H,br.s) 

8.73(lH,s) 

10.87(1 H,s) 

13.91(lH,s) 


FAB- 
467 

[M-H+] (3) 


50 


^ N O 
•HO, ^ 
Ct 


232.0— 
233.CC 


DMSO-d6 

0.96(3H,U=7.4Hz) 

1.73-1.80(2H,m) 

2.85(2H,U=7.4Hz) 

5 34(2H O 

6.65(1 H,s) 

6.96(2H t dJ=8.8Hz) 

7.26(2H,dJ=8.8Hz) 

7.50-7.71 (4H,m) 

7.94(lH,dJ=9.2Hz) 

8.00(1 H,dJ=9.2Hz) 

8.73(2H t br.s) 

8.74(1 H,s) 

1 0.87(1 H,s) 

1 3.93(1 H,s) 


FAB- 
481 

[M-H+l (3) 


51 


•HCI 


163^ 


DMSOd6300MHz 
1.32(3H, t, J=7^Hz) 
2.88(2H, q,J=7.5Hz) 
5.44(2H, s) 
6.65(1H, s) 
7.22(1 H,d, J=8.9Hz) 
7.34(1 H,dd, 
J=8.9,2.5Hz) 
731(1H, d, J=2.5Hz) 
733-7.75(4H, m) 
7.90-7.97(2H, m) 
8.66(2H, br.s) 
8.74(1 H, s) 
10.89(1H, s) 
13.68(1H, s) 


FAB- 

502 (25) 
500 (42) 
127(100) 



65 
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1H NMR (*) ppm 


MS 


\ 52 


•hc, r) 

CI 


162.0- 
164.0X: 


DMSO-d6 

1.35(6H,d T J=6.9Hz) 

3.22(tH,oJ=6.9Hz) 

5.34(2H,s) 

6.69(1 H,s) 

6.96(2H,dJ=9.0Hz) 

7.26(2H,dJ=9.0Hz) 

7.52-7.68(4H,m) 

7.68(lH,dJ=9.lHz) 

8.04(lRdJ=9.1Hz) 

8.73(lH,s) 

8.73(2H,br.s) 

10.9(lH,s> 

13.7(1 H.br.s) 


FAB- 
482 

(M-H+l 
(28) 


53 


NH 2 

•HC, |^J) 


160.0— 
16i.0"C 


DMSO-d6 

l.lO(3H,U=7.6Hz) 

1.32(3H,U=7.6Hz) 

2.48(2H,q,J=7.6Hz) 

2.89(2H.q J=7 6Hz) 

5.30(2H,s) 

6.66(1 H,s) 

6.84(2H,dJ=8.6Hz) 

7.05(2HJU=8.6HZ) 

7.51-7.69(4Rm) j 

7.96(2H,s) 

8.74(2H,br.s) 

8.75(lH,s) 

10.9(1 H,s) 

1 3.8(1 H,s) 


FAB- 
461 

IM-H+J 

(13) 


54 


CI 

MfetSHi (AcOEt-Et20) 


150.0- 
152.0t: 


DMSO-d6 

1.32(3H.U=7.5Hz) 

2.19(3H,s) 

2.89(2H,qJ=7.5Hz) 

5.32(2H,s) 

6.66(1 H,s) 

6.79(1 H,ddJK3.0,8JHz) 

6.92(lH,dJ«3.0Hz) 

7.22(lH,dJ=8.7Hz) 

7.50-7.70(4H,m) 

7.91-7.99(2H,m) 

8.73(2H,br.s) 

8.74(lH,s) 

10.86(1 H,s) 

13.85(1 H,br.s) 


FAB- 
481 

[M-H+l 
(26) 



66 
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19 



mm 




1H NMR (5) DPm 


MS 


55 


fTY N YT 

N — O 


DMSO-d6,300MHz 

2.41 (3H,s) 

433(2H,s) 

4.78(2H,s) 

6.46(lH,s) 
0 _ 6.49(2abr.s) 
iot: 7.22-7.30(5H,m) 

7.45-7.66(6H t m) 

8.41(!H,s) 

10.45(1 HLs) 


398 

IM+H+] 
(100) 


56 




DMSO-d6,300MHz 
2.91 (3H t s) 
5.33(2H, s) 
6.87-6.92(3H, m> 
7.18-7.23(2H, m) 
7.52-7.68C4H, m) 
7.87(1 H,d,J=8.7Hz) 
8.18-8.25(2H, m) 
8.79(1H, s) 
8.92(1 H,d, J=8.7Hz) 
11.05(lH,s) 




57 


NH, f*^h 


DMSOd6300MHz 

2.40(3H,s) 

6.43(2H,br.s) 

6.45(lH,s) 

7.53-7.75(5H,m) 

8.00(lH,s) 

8.03(lH,s) 

8.38(lRd,J=2.1Hz) 

10.35(lH,s) 


FAB+ 
278 

[M+H+J 
(100) 



67 
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20 



■Mmm 






■A 


1H NMR ($) ppm 


MS 


58 


NH 2 

w 


H 

,ls SrV^ 

°6 




DMSO-d6300MHz 
2.37(3H, s) 
6.36(2H, s) 
6.42(1 H, s) 
7.29-7.61(1 1H, m) 
8.25(1 H, d, J=2.0Hz) 
10.33(1 H, s) 


FAB+ 
354 

(M+H]+ 
(100) 


59 


NH 2 


H \ \ 

0 I 

N 




DMSO-d6300MHz 

2.44(3H,s) 

6.49(lH,s) 

6.68(2H,br.s) 

7.56-8.30(7H,m) 

10.30(1 H,s) 


FAB+ 
303 

[M+H+] (9) 


60 


HCI 











68 
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16* 


1H NMR (5) ppm 


MS 


61 




232 1: 






62 


•HCI \J 


208 1; 






63 




212*C 







69 
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22 



mm 




■A 


1H NMR (S) ppm 


MS 


64 


•HCI 


253 TC 






65 


• HCI ! 


223.0- 
225.0t: 


DMSCM6 

1.20-1.38(6H,m) 

I-5(M.68<4H,m) 

2^7(3H,s) 

2.78(2H,U=6.5Hz) 

3.79(2H,U=6.5Hz) 

6.59(lH.s) 

6.81 -6.91 QHjn) 

7.22-7.5 l(6H,m) 

7.88-7.94(2H,m) 

8.69(2H,br.s) 

8.79(1 H,s) 

1 0.78(1 H,s) 

13.79(lH,br.s) 




66 


^rVt — c 0 


2101C 







70 
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:23 









■A 


I 1H NMR U) ppm 


MS 


67 


• HCI 






DMSO-d6,300MHz 
2.02 (2H^n) 
2.17 (3H,s) 

2.61 (3H,s) 

3.90 (3H,U=6.4Hz) 

6.62 (lH,s) 

6.71 (2H4J=8.6Hz) 
6.97 <2RdJ=8.6Hz) 
7.34-7.54 (4H,m) 
7.95 (2H,s) 
8.50-8.90 (2H,brs) 
8.78 (lH,s) 
10.80 (lH,s) 
14.02 (lH,s) 




68 


* HCI 


CI 




DMSO-d6300MHz 
2.07 (2H,s) 

2.61 (3H,s) 

2.97 (2H,U=8.0Hz) 

A (\A fOt-T ♦ T £ in \ 

(ZH,t^l=6.1HzJ 

6.62 (lH,s) 
7.07(lH,dJ=8.9Hz) 
7.25(1 H,ddJ=8.9,2.6Hz) 
7.34-7.53 (5H4X1) 
8.50-8.90 (2H,brs) 
8.77 (lH,s) 

10.80 (lH,s) 
14.00 0H,s) 




69 


NH? 

1 H I 
• HCI 


11 




DMSO-^OOMHz 
2.60 (3H.s) 
3.24 (2H,U=6.8Hz) 
4.23 (3H,U=6.8Hz) 
6.62 (lH,s) 
6.90(2H,dJ=8.9Hz) 
7.23 (2H,dJ=8.9Hz) 
7.39-7.60 (4H,m) 
7.95 (2H,s) 
8 .50-8.90 (2H,brs) 
8.80 (lH,s) 
10.85 (lH,s) 
13.94 (lH,s) 





71 
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MA 


| 1H NMR ($) p Pm 


MS 


70 


NH 2 j_| 




DMSO-d6300MHz 
2.38(3H, s) 
4.18(2H, s) 
6.41 (2H, s) 
6.45(1 H. s) 
7.14-7.63(1 1H, m) 
8.42(1 H, s) 
10.44(1H, s) 


FAB- 

366 [M-H]- 
(100) 


71 


NH 2 H i^jj 




DMSOd6300MHz 
2.38(3H. s) 
2.88-2.93(2H, m) 
3.03-3.09(2H, m) 
643(2H 
6.45(1 H, s) 
7.14-7.71(1 1H, m) 
8.43(1 H t s) 
!0.46(1H, s) 


FAB+ 
382 

[M+H]+ 
(100) 


72 


'fennels 


>300t: 







72 
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%25 







si <^ 


1H NMR (d) ppm 


MS 


73 


jf^j^V^ 

N »HCI 


280.0- 
282.0*C 






74 


•HCI (j^J 


252.0- 
254.01C 






75 


•HCI 

&&&& 

.... 


306.0- 
308,0*C 







73 



WO 99/48492 



PCT/JP99/01462 



^26 









1H NMR (d) ppm 


MS 


76 




184.0- 
185.01C 


2.40(3H,s) 
4.04(2H,s) 
6.44(1 H,s) 
o.-** o \£. n , ur.sj 

7.19-7.42(7H,m) 
7.64(1 RdJ-9JHz) 
7.72(1 H,ddJ=2.1, 9.0Hz) 
7.94<2H,dJ=7.8Hz) 
8.36(1 H,dJ=2.1Hz) 
10.27(1 H,s) 


FAB+ 
368 

[M+H+J 
(100) 


77 




183.0- 

184. ox: 


DMS0-d63X)MHz 

2.40(3H,s) 

2.92-3.01 (4H,m) 

6.43(2H,br.s) 

6.44(lH,s) 

7.16-7.38(7H,m) 

7.65(1 H,dJ=8.9Hz) 

7J3(lH.ddJ=2.1,8.9Hz) 

7.94(2H,dJ=8.1Hz) 

8.37(lH.dJ=2.1Hz) 

10.28(1 H,s) 


FAB+ 
382 

[M+H+] 
(100) 


78 




161.0- 
162.0X3 


DMSO-d6300MHz 

1.89-1.96(2H,m) 

2.40(3H,s) 

2.63(2H t U=8.0Hz) 

2.70(2H,U=8.0Hz) 

6.43(2H,br.s) 

6.44(1 H,s) 

7.16-7.40(7H,m) 

7.65(lH,dJ=8.8Hz) 

7.73(iH.ddJ=2.4,8.8Hz) 

7.95(2H,dJ=8.4Hz) 

8.37(lH,d,J=2.iHz) 

10.28(1 H t s) 


FAB+ 
396 

[M+H+J 
(100) 



74 
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IH NMR (a) ppm 


MS 


79 




109.0- 

i icot: 


DMSO-d6J00MHz 
2.40(3H,s) 
6.43(2H,br.s) 
6.45(1 H,s) 
6.66(lH,dJ=12JHz) 
6.91(lH,dJ=12.3Hz) 
7.15-7.21 (6H,m) 
7.32(1 H,U=7.2Hz) 
7.40(1 H,tJ=7.2Hz) 
7.62-7.65(3H,m) 
8.42(1 H,s) 
10.44(1 H,s) 


FAB+ 
380 

(M+H+l 
(100) 


80 




124.0- 
125.0*0 


DMSOd6300MHz 

2.40(3H,s) 

6.45(2H,s) 

7.26-7.66(12H,m) 

7 94(1 H dJ=7 9Hz> 

8.48(1 H.s) 

10.54(lH,s) 


FAB+ 
380 

|M+H+1 
(100) 


81 


-HCI 


233r 







75 
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28 









1H NMR (8) ppm 


MS 


82 


•HCI 








83 


NH 2 H r#^Vj 

•HCI |ll 




DMSO-d6300MHz 
1.30-1.62(6H, rn) 
2.48(2H, t, J=7.8Hz) 
2.60(3H, s) 
7 770H r 1—7 

6.61(1H >S ) 
7.05-7.5 1(9H, m) 
7.92(2H> s) 
8.65C2H, br.s) 
8.77(lH.s) 
10.77(1 H/s) 


FAB- 

459 IM-HJ- 
(5) 

149 (100) 


84 


•HCI 


285 r 







76 
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1 1H NMR {S) ppm 


MS 


85 






DMSO-d6300MHz 
2,41(3H,s) 
6.45(2H,s) 
6.73(2H,br.s) 
o.oji i n»aj= /.om) 
7.1 3-7.36(1 3H,m) 
7.58-7.72(3H,m) 
8.51 (lH,s) 
1 0.55(1 H,s) 


FAB+ 
456 

[M+H+] 
(100) 


86 


• HCI M 


270.0- 
273.01C 


DMSO-d6 

0.81-0.85(2H4n) 

1.10-L18(5H,m) 

1.43-1.68(6H,ni) 

2.60(3H,s) 

2.79(2H,tJ=7.7Hz) 

6.62(lH,s) 

7.31-7.50(4H,m) 

7.95(2H,s) 

8.60(2H,br.s) 

8.77(1 H,s) 

10.77(lH,s) ; 
13.96(lH,br.s) 


FAB- 

423IM-H+] 

033 








DMSO-d6,300MHz 




87 


•HCI 


>3oor 







77 
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El 






1H NMR (5) ppm 


MS 


88 


•HCI 


240t: 






89 


NH 2 H 

•HCI c { 


245.91D 


DMSO d6,300MHz 
1.1O0H. t, J=7.6Hz) 
2.50(2H t q, J=7.6Hz) 
2.60(3H, s) 

6.62(1 H, s) 
7.08(2H, s) 
7.22(lH,s) 
7.50-7 .74(4H, m) 
7.94-8.02(2H. m) 
8.68(2H, br.s) 
8-76(1 H, s) 


FAB- 

481 [M-H]- 

(3) 

480 (4) 
155 (100) 


90 


•HCI (^jT 
*fe|^ fi e, (AcOEt-Et20) 


137.0- 
138.0t 


DMSO-d6 

1.10(3H,U=7.6Hz) 

1.30(3H,U=7.6Hz) 

2.49(2H,qJ=7.6Hz) 

2.84(2RqJ=7.6Hz) 

5.40(2H,s) 

6.62(lH,s) 

7.08(2H,s) 

7.22(2H,s) 

7.53-7.62(2H,m) 

7.69-7.72(2H,m) 

7.91 (2H,s) 

8.18(2H,br.s) 

8.68(1 H.s) 

10.82(lH,s) 
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mm 



ma 



1H NMR ($) ppm 



MS 



91 




185.0- 
186.01C 



SQ>CH : 



DMSCM6 

2.59(3H,s> 

3.11(3H,s) 

5.45(2H,s) 

6.60(1 H,s) 

7.!6(2H,dJ=8.9Hz) 

7.55-7.72<4H,m) 

7.78(2H,dJ=8.9Hz) 

7.88(2H,dJ=9.0Hz) 

7.93(2H,dJ=9.0Hz) 

8J0(2H,br.s) 

8.72(1 H,s) 

10.89(1 H,s) 

13.77(1 H,br.s) 



DMSOd6J00MHz 



92 




269 x: 



HCI 



DMSO-d6300MHz 




HCI 
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1H NMR (£) p piT > 


MS 


94 


•HCI 


244V 






95 






DMSO-d6J00MHz 
2.40(3H t s) 
5.35(1 H,cU=11.6Hz) 
5.87(1 H,dJ=17.8Hz) 
6.41(2H,br.s) 
6.45(1 H,s) 
7.04(1 H,dd. 
J=l 1.6J7.8Hz) 
7.42-7.78(6H,m) 
8.42(1 H,s) 
10.46(1 H,s) 


FAB-f- 
304 

[M+H+J 
(100) 


96 


1 H f 1 
•HCI 


325.0- 
330.0X3 







80 
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■Mmm 






1H NMR U) ppm 


MS 


97 


NH 2 h 

o 




DMSO-d6J00MHz 
235(3H, s) 
5.51(2H, s) 
6.92(1H, s) 
7.11-7.15(lH,m) 
7.3l-7.36(2H, m) 
7.51 -7.71 (1H, m) 
7.88-7.90(2H, m) 
8.1 8(1 H, d,J=7.2Hz) 
8.63(1 H, d, J=7.5Hz) 
10.64<1H, s) 
12.05OH, s) 


FAB+ 
397 

[M+H]+ 

(42) 

174. Mfifft 


98 


•HCI 


2i6r 






99 




22ir 
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1H NMR U) ppm 


MS 


100 


MH ^S, 
•HCI J 


208 V 
























101 


■ 2HCI 1 


2UV 






102 


•2HCI H 


274t: 







82 
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^35 



MM 




HA 


1H NMR (<?) ppm 


MS 


103 






DMSO-d6,300MHz 

1.83- 2.08(3H, m) 
2.30-2.42(1 H, m) 
2.57(3H, s) 
330-3.75(2H, m) 
4.68(1 H, m> 
6.57(1 H, s) 
7.47~7.58(5H, m) 

7.84- 7 .93(2H, m) 
8.64(2H, br,s) 
8.68(1H, s) 
10.60(1 H, s) 
13.59(1H, s) 




104 


•HCI 




DMSO-d6300MHz 
l.83-2.29(4H, m) 
3.57-3.79(2H, m) 
3.72(2H, s) 
403(1 rl, m) 
6.57(1 H, s) 
7.22-7.38(5H, m) 
7.88-7.93(2H, m) 
8.62(1 H, s) 
8.66(1 H, br.s) 
10.57OH, s) 
13.88(lH.s) 


FAB- 

423 [M-H]- 
(6) 

127 (100) 


105 


h r-v 




DMSO-d6300MHz 
1.80-2.39(4H, m) 
238(3H, s) 
2.79-2.85(2H, m) 
3.48-3.60QH, m) 
432-434(1 H, m) 
6.58(1 H, s) 
7.11-7.30(5H, m) 
7.89(2H, s) 
8.64(3H, br.s) 
10.52(1H, s) 
13.790H, s) 


FAB- 

437 [M-HJ- 
(13) 

127 (100) 
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m& 


1H NMR (8) ppm 


MS 


106 


•HCI U 




DMSO-d6,300MHz 
1.75-2.03(6H, m) 
2.33(2H, t, J=6.9Hz) 
2.51-2.63(5H, m) 
3.49(2H, m) 
4.51 -4.54(1 H, m) 
6.57(1 H, s) 
7.09-7.31 (5 H t m) 
7.89(1 H, s) 
8.61 (1H, s) 
8.64(2H, br.s) 


FAB- 

451 [M-Hj- 
(19) 

127 (100) 


107 


NH 2 H I — v 




CDC13,300MHz 
1.72-2.07(4H, m) 
2.18-2.49(2H, m) 
2^6-2.82(3H, m) 
2.6CK3H, s) 
3.20-3.24(1 H, m) 
3 32(1H, m) 
4.86(2H, br.s) 
6.49(1H, s) 
7.16-7.29(5H, m) 
7.32(lH,ddJ=8.9 t 2.3H2) 
7.94(1 H, d, J=8.9Hz) 
8.55(1 H, d, J-2.3Hz) 
9.70(1 H, s) 


FAB+ 
389 

[M+HJ+ 
(100) 








DMSO-d6300MHz 




108 


NH 2 H S— ^ 
* HCI 


2i9r 







84 
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mmx/nK • maim* 


HA 


1H NMR (a) ppm 


MS 


109 


NH 2 H r=\ 
N HCI 




DMSO-d6,300MHz 

2.60 (3H,s) 
5.46 (2H,s) 

6.61 (lH,s) 

7.07(2H,ddJ=7.2.2.4Hz) 
7.35(2H4dJ=7.2,2.4Hz) 
7.40<lH,dJ=2.4Hz) 
7.87(lH,dJ=2.4Hz) 
8.60-8.80 <2H,brs) 
8.71 (lH,s) 
10.57 (lH,s) 
14.04 (lH,s) 




110 


/WW 




DMSO-d6300MHz 
2.60 (3H,s) 
4.28 (2H,t-like) 
4.75 (2H,t-like> 
6.17 (lH.m) 
6.62 (IH.s) 
6.92 (2H,d J=9.0Hz) 
7.18-7.30 (4Hon) 
7.98(lH,dJ=9.1Hz) 
8.05(lH,d4=9.1Hz) 
8.40-8.90 (2H,brs) 
8.64 (lH t s) 
10.32 (lH,s) 
14.18 (lH,s) 




111 


• HCI 




DMSO-d6300MHz 
2.61 (3H,s) 
5.42 (2H.s) 
6.65 (IH^) 
6.83(lH,dJf=L7Hz) 
7.04 (2H,dJ=8.9Hz) 
7.35 (2H,dJ=8.9Hz) 
7.99(lH,dJ=1.7Hz) 
8.50-9.00 (2H,brs) 
8.73 (lH,s) 
10.73 (lH,s) 
14.4 (lH,s) 
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1 *ab$/tttt • #&itmm 


MA 


1H NMR (8) ppm 


MS 


112 






DMSO-d6,300MHz 
2.40 (3H^) 
5.57 (2H,s) 
6.44 (lH,s) 
6.48 (2H,s) 
7.l2(2H,dJ=7.2Hz) 
7.37 (2H,d^=7.2Hz) 
7.65 (lH^^^Hz) 
7.85(lH,dJ=8.8Hz) 
8.39 (1H^) 
8.69 (lH.s) 
10.30 (lH,s) 




113 


h 








114 | 


•2HCI 
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\mm 






1H NMR (a) ppm 


MS 


115 


NH 2 H r— y 


253 r 






116 


• HCI 




DMSO-d6,300MHz 

1.67 (4H,bre) 
2.22 (2H,brs) 
2.37 (2H,brs) 

2.58 (3H,s) 

4.61 <2H,s) 

6.59 (lH,s) 
6.88-6.92 (3H,m) 
7.21-7.28 (2Hon) 
7.88 (2H,s) 

8.62 (2H,brs) 

8.68 (lH,s) 
10.45 (lH,s) 
13.85 (lH,s) 










DMSO-d6,300MHz 




117 


•HCI 


284«C 







87 
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! 1H NMR (a) ppm 


MS 


118 


:hc, ^ 

iSfe&S (AcOEt-Et20) 




CD3OD300MHz 

2.67(3H,s) 

3.39(6H,s) 

5.32(2H,s) 

6.79(lH,s) 

6.84-6.90(3H,rn) 

7.13-7.19(2H,m) 

7.48-7.67(4Hon) 

7.75(1 H,d,J=9,0Hz) 

7.91(lH,ddJ=2mOHz) 

8.95(1 H,s) 


FAB- 

447{M-H+| 
(28) 


119 


•HCI 

V I 


2i9r 


DMSO-d6.300MHz 
1.09(3H, t, J=7.5Hz) 
2.47(2H, q, J=73Hz) 
5.30(2H, s) 
6.78(1 H,d,J=6.9Hz) 
6.84(2H, d,J=8.7Hz) 
7.03(2H f d, J=8.7Hz) 
7Jl-7.69(4H,m) j 
7.90-7.99(2H, m) 
8.36(1 H,br.t) 
8.79(1 H t s) \ 
8.90(2H, br.s) 
10.89(1 H, s) 
13.89(1H, s) 




120 


•HCI 


23ir 


DMSO-d6300MHz 
5.34(2H, s) 
6.79(1 H, d, J=6.8Hz) 
6.96(2H,d, J=6.9Hz) 
7.26(2H,<U=6.9Hz) 
7.50-7.71 (4H, m) 
7.93-8,00(2H, m) 
8.35(1 H,d, J=6.8Hz) 
8.78(1 H, s) 
8.88(2H, br.s) 
10.90(1H, s) 
14.03(1H, s) 





88 
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fen 


1 fliisss/tttt • ts&itmm 




1H NMR (S) ppm 


MS 


121 


•HCI 

»ft«Jft& 


276 n 


DMSOd6,300MHz 
2.60(3H, s) 
3.26(3H, s) 
4.39(2H, s) 
6.57(2H, s) 
5.34QH, s) 
6.6K1H, s) 
6.92(2H, d, J=8.5Hz) 
7.20(2H, d, J=8.5Hz) 
7.47-7.70(4H,m) 
7.95(2H t s) 
8.61 (2H, br.s) 
8.75(1H, s) 


FAB- 

492 1M-HJ- 
(100) 


122 


II i\ IT 

•HO, ^ 


116.0- 

m.ot 


DMSOd6 
5.34(2H,s) 
6.90-6,95(3Hjn) 
7.19-7.26(3Hon) 
7.52-7.71 (5H^n) 
7.93-7.97(2Rm) 
8.94(1 H,s) 
9.05(1 H,br.s) 
11.0(lH,s) 
1 3.4(1 H.br.s) 


FAB- 
405 

[M-H+J (6) 








DMSO-d6,300MHz 




123 


NH2 r^^^"} 

• HCI 


283 C 
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1H NMR (8) ppm 


MS 


124 


•HCl (^) 
CI 


164.0- 
165.0t 


DMSO-d6 

2.21(2H,U=7.3Hz) 

2.89(2H,tJ=7.3Hz) 

3.18(2H,tJ=7.3Hz) 

5.35(2H,s) 

6.97(2H,dJ«9.0Hz) 

7.27(2H,dJ=9.0Hz) 

7.50-7.71 (4Rm) 

7.86-7.89(2H,m) 

8.45(2H,br.s) 

8.76(lH,s) 

10.83(1 H.s) 

14.24(1 H,br.s) 


FAB- 
479 

[M-H+] (3) 


125 


h ni 

• HCl l^jl 


190.0- 
191.0T: 


DMSO-d6 
5.31 (2H,s) 
6.87-6.93(3H,m) 
7.09(1 H,dJ=9.2Hz) 
7.20-7.25(2H,m) 
7.48-7.64(4H,m) 
7.69(1 H,dJ=9.2Hz) 
7.94(1 H,dJ=9.2Hz) 
8.38(1 H,dJ=9.2Hz) 
8.41 (lH,s) 
1 0.78(1 H,s) 
14.11(lH,br.s) 




126 


h ni 

6 


172.0- 
173.0X: 


DMSO-d6,300MHz 

2.88(3H,dJ=4.8Hz) 

5.31 (2H,s) 

6.73(1 H,dJ=8.8Hz) 

6.88-6.96(4H,m) 

7.21-7.27(2H,m) 

7.46-7.56(3H,m) 

7.62-7.68(3H,m) 

7.78(3H,dJ=8.8Hz) 

8.11(1 H,dJ=2.2Hz) 

10.42(1 H,s) 


FAB+ 

384IM+H+ 
1000) 
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■jft 


1H NMR (8) ppm 


MS 


127 


-^N - ^^ ° O 
•HC, (^) 

CI 

ftfejfgeli <AcOEt-Et20) 


153.0- 
155.0T; 


DMSO-d6,300MHz 

1.68-2.09(2Hon) 

2.39(3H,s) 

2.31-2.56(2H,m) 

2.73-2.98(3H t m) 

4.21-4.34(1 Han) 

5-25(2H,ddJ=8.9Hz t 

J=12.5Hz) 

6.50(1 H,s) 

6.99(2H,dJ=8.9Hz) 

7.33(2H,dJ=8.9Hz) 

7.42-7.57(4H,m) 

7.90-8.14(2H^n) 

8.60(1 H,dJ=7.6Hz) 

13.1 0(1 H,s) 


FAB- 
457 

IM-H+] 
(58) 


128 


HCI | 




DMSO-d6.300MHz 
5.34 (2H,s) 
6.85-6.94 (3H^n) 
7.18-7.25 (2H^n) 
7.50-7 61 (4H m} 
8.06 (lH,d^=8.7Hz) 
8.11(lH4dJF=8.72.1Hz) 
8.63 (lHJf=1.8Hz) 
8.84 (lH,dJ=].8Hz) 
8.91 (lH.dJ=L8Hz> 
10.97 (lH,s) 




129 


/nXJ «Y 0 jO 

•HCI ° 


i9ir 
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US 


1H NMR (5) ppm 


MS 


130 


•HCI 


237 r 






131 


* HCI 


201 1: 














132 


• HCI 


24i x: 
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in v i t r o ■e^fllfi LTitO R L - 1 f tft/W yfV ^ ^ 

kftTV^jfty h^l^— b"r* hRTfT4 V y^T^ K IH7nfV=7l^ 
[ 1 ] O R L - 1 g^ffc binding assay 

t h o r l - 1 «t mcmmmmmm* b v ^mmm [somM t r i 

s % 2 mM EDTA, 0. 1 mM (p-Amidinophenyl) methanesulfonyl Fluoride 
Hydrochloride (p-APMSF), 2mg/mlBSA] iClTJ^ M&ffi 2 5 

eg/ml (2.5jK g /we 1 1) t^5i^IlLfc 0 rfriz: [ 3 H] ;~>-tzf?- 

> ( h v ^mmm^mmm. o . 5 nMiitu), &«i^ff ( s y 

10nM~10//M» Sri^U iiST*6 0#-f ^a^— h Lfc 0 Cell 
harvester IrfflV^T^^ G/F -B ~7 ^ ;V ? — (Packard, Unifilter 
96GF/B) {^[HiiKL, R/£&ffik £-^fc 0 $ h id 3 7^;^-^4 2°CTl 

HtfsI^iL, scintilation solution (Packard, microscint- 
20) £:»1U ^M^tt (Packard, Top count A9912V) &mfcL£i 0 

mfab I C 50 fa:^^i6 % [ 3 H] y -^ir^VCOKd^^^^M^K HE 

t^W"J [ 2 ] // ^ -^ft: binding assay 

5? b*MHln n p (H-MO. 755mg-Protei n/m 1 ) % [ 3 H] DAM 
GO (Try— D - A 1 a-Gl y - NM e-Phe-Gl y-o 1) IbV ^W0iife 
(50mM Tris-HCKO.lmM p - A PMS F , 2 m g /m 1 B S A ( p 
H= 7. 4)) -?mm& 1 nMCtl?], RXmSk^S'SS. ( r- y ^fS«-»i§^ l 0 nM 
-IOmMIM SrSl^U ifiT'9 0^y=3f^-hLfc„ Cell har 
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ve s t e r %m*<^Xm&G/F-B7jJl/?— (PJ±) t-HHlSL, B.Jfc&&lk£lt 
fc 0 £tbiZ3mffcfr^ 7j/P? — &4 2t-eil$|fflft0lU s c i n t i 1 a t i 
on solution (|^Ji) SrSfcbn U ^M^tt (P1±) £$iJ;£Lfco 
**3, ftftmtftig&n 10//M Naloxone ^£TT?tf>^£: U £ 

i |SSr#tHbfe 0 

f£Sfc#iJ [3] Hot— plate test 

(Cr j, ICR, 41Ip, It) ^hot-plate (i&g 5 5. 5 ± 0. 

fi&SJ^&J?-^^ Lfc 0 l£1&«£ 0 . 5 %^ ^vHr/u 

n— j* (MC) iil«L, -^^i-jgn&^Lfc^ M6 0MSOV-)75: 
ho t-p 1 a t e_hMaHi\ &&&ffi&5^(Dmm&5\,mMV i ±t)^xmir£ 

ACD^ N Dunnett two— tailed test £rffll^T^W-Lfc 0 
f^fcfcl [4] Tail-flick test 

5? b (C r j , SD, 7f L<tt8», i) ^ta i 1-f lie k 11^)1 

!K»U 7J/ M-i&njg-^-LfcflK 6 0, 9 0, 12 0, 18 0»fi 

tXSf^SrfTofco MS^}^t5lfIi^ANOVA©t, Dunne 

tt two— tailed test ^r/BV^T^f^ Lfc 0 
ift^M [5] Allodynia test 

(cr j, icr, 4mm, m ^ ift»Ti;t/->t^^ (50 Pg 

/5/xl) SrMKrtiC^LfCo S^2 O^5^i^^^CD#J0^bm^% 
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MMann-Whitny U- t e s t?rffl^TMLfc 0 
m£>!» [1] tf>t>*«ft [5] 0ffii4 5~4 7|^f 0 
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ORL-1 binding 


fi binding 


Allodynia 


Hot-plate 




( M M) 


Ki 
(MM) 


IC50 
( M M) 


Ki 
( M M) 


M.E.D. 
(mg/kg) 


M.E.D. 
(mg/kg) 


i 


0.12 


0.007 


1.52 


0.570 


0.3 


1 


2 


0.07 


0.004 


1.33 


0.497 


0.3 


1 


3 


1.47 


0.079 


1.11 


0.417 


3 


30 


4 


0.23 


0.013 


1.26 


0.453 


<1 


<3 


1 5 


0.52 


0.028 


1.34 


0.505 


3 




7 


0.06 


0.003 


0.96 


0.346 


0.3 


3 


8 


0.94 


0.050 


0.49 


0.183 


3 




9 


0.32 


0.016 


2.03 


0.764 


1 


<3 


10 


1.02 


0.053 


0.86 


0.324 


3 




11 


0.06 


0.003 


1.12 


0.424 


0.3 


3 


12 


0.16 


0.008 


0.67 


0.254 


0.3 


3 


16 


0.11 


0.006 


0.69 ; 


0.259 


0.1 


3 


17 


0.13 


0.007 


1.02 


0.385 


0.3 


1 



M.E.D. : ft/j^$fra 
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ORL-1 binding 


M binding 


Allodynia 
M.E.D. 
(mg/kg) 


Hot-piate 
M.E.D. 
(mg/kg) 


(*M) 


Ki 


IC 50 
(MM) 


Ki 
( M M) 


18 


0.09 


0.004 


1.04 


0.393 


0.3 




19 


0.16 


0.009 


1.03 


0.388 


0.1 


3 


25 


0.15 


0.008 


1.18 


0.464 


0.3< 




26 


0.08 


0.004 


1.22 


0.479 


0.3 


1 


27 


0.29 


0.015 


1.06 


0.414 


0.3 




29 


0.16 


0.009 


1.05 


0.414 


0.3< 


3 


32 


0.09 


0.005 


0.58 


0.227 


0.3< 


- 


33 


0.09 


0.005 


1.44 


0.565 


0.3 




34 


0.14 


0.008 


2.37 


0.888 


0.3 


3 


38 


0.09 


0.005 


2.67 


1.021 


0.3< 




42 


0.08 


0.004 


1.99 


0.745 


0.3 


1 


43 


0.11 


0.005 


2.10 


0.785 


0.3 


1 


49 


0.04 


0.002 j 


1.26 


0.464 


0.3 


1 



M.E.D. : S/h*3ftS 
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ORL-1 binding 


fx binding 


Miioaynici 


Hot-plate 




ic 50 

(*M) 


Ki 


(„M) 


Ki 
(MM) 


M.E.D. 
(mg/kg) 


M.E.D. 
(mg/kg) 


51 


0.17 


0.008 


1.40 


0.525 






61 


1.22 


0.063 


5.35 


2.012 


3 




62 


2.36 


0.125 


2.00 


0.783 


3< 




63 


1.03 


0.054 


1.42 


0.545 


3< 




64 


1.39 


0.073 


3.61 


1.382 


3< 




65 


1.16 


0.064 






3< 




66 


2.00 


0.108 






3< 




71 


1.77 


0.089 






30 




84 


2.52 


0.129 


1.11 


0.419 


<3 


10< 


89 


0.13 


0.006 


1.46 


0.548 


0.3 


1 


90 


0.11 


0.005 


1.18 


0.442 




3 


93 


0.12 


0.007 






0.3< 





m.e.d. : m^®m 
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TfE-^xt [ 1 ] 




[1] 



E^it^ -ch = cr 6 - R 8 tt7K3Pf^x«ry-/^s-efcs„), 

-°-> -s-, — n r 7 — r 7 «tk*^-t-, vkmT/^frmxM&mT/uri 

S ; T * J m ; i&mT/^/^T 5 / S ; ^17/1-^7 ^/S;=hnS;^7y 
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— (CH 2 ) m -E- (CH 2 ) n — ^G^- (R 5 ) t 

4. ^A^S 




5. TIB-^S; [!'] 
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H2N 




(CH 2 ) m -E-(CH 2 ) n -f- G 4-(R 5 ) t 




CI'] 



8. N- (4-7^/-2-^f^-6-^/y;V) -2- [(4 -^^vl-^^ / =3f 
vO ^f/U]xyX7^ K 3£^i£ % N — (4 -T 5: J - 2 -73vU- 6 J ]) )V) 
-2- [(2, 4-^nn7x/dr^) ^ ^] ^^X7 5 K *£Bfe4iU N- (4- 
7^-2-^^-6-^yy;v) -2- (7x7 **y*?-A>>) ^<yX7 5 K £ 
N- (4-T^/-2-7^-/U-6-^7 y/U) -2 - [(4-^ h^->7i/ 

^/u] -<yX7> k mm&, n- (4-r ^ y- 2-7^-6-df / y 

A') -2- [(3, 5-^f;P7x;df-» 7f;b] ^y/7> K N — (4 

— / -2-7 { ^/U-6-=3ry y/V) - 2- [(3, 4-S?* hdr^7xy^» ^ 

^/v] ^yX7 ^ k i&^m, n- (4-7^y-2-^f^-6-^yy^) -2 
y/p) -2 - [(2, 3-^7 h^^7x7^^/) ^f^]^X7^; K m. 
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N- (4 -T ? J - 2 —t^As— 6 J V ;V) -2- 1(3 - * =?-/VZ7 ^ / * 
t^/ls] ^/X7U\ N— (4 -T^7- 2-^ ^/^-6 -^y y/l/) -2- 

[(3, 5-v^y y**y-7^ y^/iy) -<yX7^ K N- (4-T5 

y~2-y^/l— 6-^ry -2- [(4-y uu^^/ ^-y) y^/t-] -<yX7 

^ K n— (4-T5:y — 2 - y ^a— 6-^ryy/i^) - 2- [(4— r-fe-^- 

/v^^ydei/) y^/i/] ^yxr 5; K i&^it, n- (4-r^y-2-y^-6 

-^y y 71-) -2 - [(4-t Kn^^^^ydr^) ^yX75 K 

n- (4-r^y-2-y^-^-6-dry y /^) -2 - [(4-y h^y Y^^yy ^ 

ydf-» ^f/U] ^yX7^F mm., N- (4-T5:y-2-y5 : -^-6-dry 

y 7 p) _ 2 - [(3-y h*i/?^s*u) y^/k] ^yX7^ K )&mi&. N- (4 

-T^y-2-y^/P- 6-dr/ y/i^) -2 - [(4 -*/T J 7z^/ *-y) y^/^] 
^X7 5 k m.mm., N- (4-T5;y-2-y=P/V-6-dry y/1^) -2- [(4- 
y^/V^^ydr^) ^yXT? K mMiM., N- (4-7^-2-^^ 

-6-dryy/p) -2 - [(4-MJ7/i/to^^7x/^^) y ^vi^] ^yX7^ 

K m.m&, N- (4-T^y-2-y^/l—6-dry y/I/) -2 - [(3--hn7 

^ydr^) y^v^i ^X7^ k n- u-t^ y^-y^-e-df- 

yy/i') -2 - [(2-^fn7x/^f^) y^viyi ^yX7> k n- (4 

y- 2 -y 6-dfyy/v)_2-[(4 -Ti? h dp :7 ^ y dr V) y ^/V] 

K J£$?±£ s N- (4-T^y-2-y^VV-6-dry y/p) -2 - [(2 

-y h*^?^;*^) y^/v] ^yX7^K ±t^, n- (4-r^y-2-y 
iF/is-e-*; \)a>) -2 - [(4-r^ y 7xy drv-) y^/p] -?yX7 5 K rM 

N- (4 -T 5 y - 2 -y ^VW- 6 -dr/ y ;V) -2- [(3-^DP7i;^ 

f> y f-zu-l ^yxj ^ K n- (4 -r 5 y - 2 -y 6 -^y y ?v) 

-2 - [(4-7;l/tn7x/^y) y^/P] -<yX7? K JtSf, N— (4-T5 

y-2-y^A—6-dfy y/u) -2 - [(3, 4-^nn7xy^y) y^/iy] ^ 
^xr^ K n- (4-T5;y-2-y^-/u-6-dry y/i^) -2- [(2- 

^nn7x/^» y^/i-] ^yX7 5 K ISSfe4lL> N- (4 -T ^ y - 2 -y 
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- 6 -df y ]);V) -2-[(4-^f/U75;7iydfe/) 5 K z. 
WfcM., N- (4-T;;-2-^f;l'-6-^y !);V)-2-[(4-ter t —zf 
J-/V7^y*i/) 7^/17] -«yXT> K m.mm., N- (4 -75 S-2-*3-A'- 

/v) - 2- (4-t'7i^!);^>^f^) ^xr^K *£8fci^ n 

- (4-757-2-^f/P- 6 - df y V/V) -2- [(4 — fy^n^7s/^i/) 
^f^] ^yX7 5K *k^4£U N- (4-75y-2-^^/V-6-^r/y^) - 
2- [(4-~ hn7xy dr-» p*^/l7] ^yX7^ K N- (4-75/- 
2-7 9vP-6-df7 U/U) -2 - [(4-7n^7x/^y) y ^vlTJ /<yX7 5 K 

n- (4-75y-2-y^vv-6-dry y/u) -2 - [(4-^nt>7i 

ydfi/) y^P/V] 5 K mm^.. N- (4-75/-2-y^/^-6-dry 

y,V) _ 2 - [(3 -7/V^-n^^/drv^) 7^/17] -<yX7 5 K N- (4 

-7 57-2-^^- 6 -^y U /V)- 2 - [(3 - h y 7/l/tn/ f;P7x/ df >» 
/•^VKl ^7X7 5 K i£^i£U y^/U 4- [2- {N- (4-757-2-^f 

X7/W^^^/l^} ^^/I^-dri/] N— (4 — 

7 5 y - 2 - y 6-dfyy/p) - 2- [(4-a — K^^ydfv-) y ^-/i/j ^<;x 
X75 H\ n- (4-7 5:y-2-y^/^-6-dry y/p) -2- o-t-y^t 
dr^y^/i^) ^7x75 k 4- [2- {(4 -75 y - 2 - y — e 

yy/W tuv/^^M soifAs*-* i/i $gfK seats, n- (4-75 y- 2 

-y^/l — 6-dfy y/I/) -2-[(3-77/7x/dr7) /f^]^7X7 5 K jfi 
mm., N- (4-75y-2-y^/V-6-dfy y/1^) -2 - [(4-/7^7x/3f- 
y ^] -47X7 5 K N- (4-757- 2 -y ^/l— 6 -dry y /V) 

-2 - [(2-7nn-4-xf;l/7x/ar7) y ^vl/J ^7X7 5 K N- 

(4 -7 5 y - 2-y^A— 6 -de-y y/v) - 2- [(4 -y n n — 3 -y ^7 S y 

^y) ^7X7 5 K N- (4-75 y-2-y^-/^- 6-dfy y 

^) -2- [(2-/ua-4-/f/V7x/3r7) 7 ^/Kl ^7X7 5 K M v 
N- (4-7 5 7-2-y^/i^-6-dfy y/v) -2 - [(4 -^7V7^; df 7 
^/Kl ^7X7 5 K, n- (4 -7 5 y- 2 -y ^/P- 6 -dry y/V) -2 - [(4- 
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^pp-3-^f^7 x ydf^) t^As] -<yX7 5: h\ 4 — [2- {(4-7^y- 

4^, n- (4-7-; / - 2 -y ^/^- 6 -3f/ jjao -2 - [(4-t Kn^y^^/v 
^y^v-) y^/p] ^yxr; f igg£i£&u«N- (4-r^/-2-y^-6 
Vfr) - 2- [(4-^^/^^^/^^) y^/KI ^yX7 5 K £gfe£ — zk 

9 . TIE— «^ C 1 " ] 




1 2. M*3S 1 7!?M 9 <D^-rtifr\zftMi<DT ^ K^frXteKIISitf^ftS^OD 
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